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to help you qualify for a bigger, 
’s expanding industries 


better job inAmerica 


Brought to You by 28 Leading Experts from Columbia, M. 
Carnegie Tech., Georgia Tech., Many Others! A Practical Mathematics 
Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 


LIMAXING its achievements in adult education, 
the NATIONAL EDUCATIONAL ALLIANCE 
offers you—at amazingly low cost—a new stream- 

lined Course in Mathematics especially designed to 
answer the thousands of urgent new calls for mathe- 
matically trained men in virtually EVERY field! 


drafting room; in the laboratory; 
tern making; in construction and 
engineering of all kinds, there's hardly a field where a 
mathematically trained man hasn't a decided advantage. 
He gets the better job—bigger pay—wins promotion 
more quickly—and enjoys greater security through all 
his earning year 


This New N.E.A. Course in Mathematics makes it 
possible for the average person to acquire—in only a 
few months—a practical working knowledge of all 25 
branches of mathematics and their practical applica- 
tions, It comes to you complete in four volumes filled 
with illustrated, fascinating lessons designed for home 
study. 


‘You receive instruction from 28 foremost instructors 
chosen from outstanding universities. Each instructor 
has been selected because of his special knowledge of a 
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No previous mathematics knowledge is needed under’ 
this ingenious teaching plan, You start with Basic 
Arithmetic and proceed by easy stages to an under- 
standing of the most advanced branches of mathe- 
matics. 
You'll learn how to use Algebra for short-cuts in 
daily shop problems, in construction work, in tool and 
die making, in welding, sheet metal work and pattern 
making, in office and laboratory. You'll learn how to 
apply Geometry in chemistry, mechanics, electricity 
and radio, in the drafting room. You'll learn how to 
employ Trigonometry in gearing, lathe centers, blue 
prints, die punches, ete.; in range finding, aviation, 
navigation. You'll learn how to utilize Calculus in the 
design and production of ships, dams, bridges, motors. 
You'll learn Practical Applications that you can use 
to win advancement and bigger pay. a 
(Continued on opposite page) 
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Short-cut ever 
devined 


‘ontaine much 
formation inciudim a table of cireslar arch. 
Tnvaluable for mechanics sclentats. bug: 
Mathematics Library! 


Normally, mathematical training as com- 
prehensive as these 25-Cour ‘would 
fost you hundreds of dollars and years 
of study. Now you get it in these 4 


volumes ‘at a small fraction of the cost 
and time! Test this Course at our risk 
and ‘expense, Mail coupon below—get 
the set for a week's FREE Examination. 
After a week you may return it and owe 
nothing: however, if you are thoroughly 
Convineed that it can help you advance 


to bigger earnings, keep it at the incred- 
ible Bargain price and easy terms shown 
in coupon. But you must ACT NOW? 


eee gaee New gee te Bee 


Tenth many times 1s cost." 


Washington, 


for less, thon $50!""— 
hove benefited from 


D.C. 
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National Educational Alliance Inc., 

37 West 47th Street, New York 19, N.Y. 
Without obligation to me, ship me prepaid for : 

2 week's FREE examination the complete "PRAC- 


DO NOT WRITE IN BOXE: 


TICAL MATHEMATICS LIBRARY" in 4 volumes of 1280 pages. After 
one week's FREE TRIAL examination, I will either return the books and 
‘owe you nothing; or keep them and send you only §2 then and $2 


‘month 
the bargain price of only $9.80, plus a few cents postage, is paid. 


SAVE COST OF 5 LB. SHIPMENT PLUS 30c CASH DISCOUNT. Send only $9.90 with 
this coupon as full payment. Same return privilege, full refund guaranteed, 


(Pat laToly Ta Bleek Tettarsy 


ADDRESS 


cry & 
ZONE Ne. STATE 

|Check here if you prefer to examine luxurious De Luxe Réition in Genuine Morocco 
|Grained flexible Artersft. beautifully embossed. Only $1 per volume extra, Same terme, 


FOUNDED 1872 VOL. 151: No. 5 


EDiTor: 
Perry Githens 
MANAGING EDITORS; Fred ©, Newman, Volta Torrey 
ART EDITOR: Howard C. Jensen 
= WOME & WORKSHOP EDITOR: 
Harry Walton 

AS0cUTE KOH: Alden. Armagnac. Devon 
Robert Gorman, 


i owt, Hebert Johansen, 
Maria Mane, Frank Rowone, Je, John. Stars, 


(WESTERN EDITOR: Andrew R. Boone (Los Angeles, Cal) 
ART DIRECTOR: Harry Samuels 


ART ASSOCIATES; Herbert A. Erie Karmiashi, 
 Serwurr Ronse Frances Caper (Prodocdog) 


SA TUOURAPIRS: WW. Mons Fibers econ, 
Robert 


aromas ATA Mas Br (Chief), Julia Charnit, 
orl ag Thelen Re ia ne Weal 
i PUBLISHER: 
Godfrey Hammond 


Cover: PSM Kodachrome of actual transmission 
by radio of color painting by Ray Pioch 


Science News 


Boys Build a Cyclotrot 
Chemicals Grow Crystals. 
Tune In a Painting. 


Steel Muscles Snub Train Bumps... 


Seience at Work 


Punches _Holes_in Watterson 86 
Mail-Order Isotopes. 87 
Rockets Outgrow Their Desert Range....120 
Six Billion Soft Drinks a Day... 122 


Multitude Fed Without Soil.....sssssss129 
‘Typewriter Conquers Chinese Symbols. 137 


Trailer Grows Wings. 
Analyzer Spots Engine Troubles Aloft 


Automobiles 


Baby Austi 
Auto ) Ideas... 


Incentions 

Climbing to the Rescue. 
New [eae fren the Invert nnsnunl 8 
I'd Like to See Them Mak 
Bricklaying Speeded Up. 


Photography 


Water Power Agitates Tank. 

Checking the Focus of a Refle: 
Homemade Speed Flash. 
Diffusers Snap On... 
Attachments for Copyin; 


Dail Novel Finish 186 
Jar Ring Clamps Polishing Pad. 


2 porutar science 


Cutter Bevels Irregular Edg 


E ARE now on press with our new 

1947 Edition of the Funk & Wag- 

nalls New Standard Encyclopedia, 
which in previous editions sold over 15,- 
000,000 volumes—an amazing record. 

We have set aside 1,500 sets for readers 
of this magazine and now invite you to 
become the owner of a set—making this 
extraordinary offer to enable you to be- 
come acquainted with the volumes before 
you decide to buy. 


‘We want to send you Volume I of the set with 
our compliments. Merely send us 10c to cover our 
Mailing cost—more as evidence of your good 
faith than anything else. This volume ls yours to 
Keep without any further reservation on your 
art. If, after examining Volume I, you want 
he rest’ of the 27-volume set. you maly receive It 
at a ridiculously low price through our book a 


‘week plan, explained later in this announcement. 
Or, if you ‘want no further books, you merely 
drop ua a posteard saying #0, and that ends the 


matter, 


Book a Week Plan for 


‘The first few volumes are with each two vol- 
nowion press. Volume is umes. which’ you bay, 
delivered to you immedi- within five days alter 


ately, Two weeks later, un~ 
Teas” you ‘write us sayin 
the next two 
umes are mailed to yo 
Two weeks after that the 
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A Choice of Editions 


We offer you a choice b 
tween our De Luxe and our 
Library Edition, ar 

‘The De Luxe Edition. al 
$1.89 per volume, is bound 
in-dark blue, leather- 
grained cloth, stamped in 
Fed and gilt, as illus- 
trated, with head and tai 
bands, ‘and harmoniously 
stained pagetops. End- 
Papers and. frontispieces 
are. color reproductions 
Of woodeuts by Hans Ale: 
ander Mueller, the fro 
Pleces being a’set of wood- 
€ut portraits of American 
President 

‘The Library Edition costs 
slightly ‘more ($1.89. per 
volume plus the same le 


of books. 
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many’ for'a magazine of such 
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Ee Wagnalis New Standard Encyclopedia in the 
Saition checked below: 
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New Shop Ideas. 
Bandsaw Blade Cuts Rubber.. 
Gadgets Ease Plumber's Job.. 
Jar Stores Composition Wood. 
Workbench Trough Is Handy. 


Jome Mechanics & Handicraft 


Craftwork Projects of the Month. 
Tray Hammered on Wood Form. 
Tuckaway Tables Fold Flat 
Earring Tree Turned from Dural 
Model Tank Packs a Wallop. 
Kite with Sails Soars in Breeze. 
Fisherman Rides Pull Toy. 
Lighted Yule Tree Decorates 
Turned Bowl Makes Musi 
Three-Place Bobsled. 
Hand-Hammered Slave Bracelet. 
Table Mill Grinds Fresh Pepper. 
Sturdy Footstool Provides Comfort. 
Homemade Hilsch Tube... 
Swinging Door Always Close: 
Phonograph Alarm Wakes Sleeper. 
Cupboard Has Disappearing Bi 
Spring Keeps T-Square Square 
Fan Heats Coal Range Quickly.. 
Handy Nai 


Radio & Electricity 


Antenna Stretches Tele. 
The Microwaves Are Coming! 
Remote Control Speeds Rail Traffic 
Signal Corps’ New Trick: 3 
Tiniest Tube for Wrist-Watch Radio... 
Building a Multimeter (Part 2).. 
News in Electronics.. 

Boy's Radio Lets Dad Enjoy Hi 
Simple Guard Protects Needl 
Tags on Wires Save Time.. 


Departments 


Letters 
Voice of Science. 
Aids to Modern Living. 
What's Your Ingenuity 


Keeping the Home Shipshape. 182 
For Botts snd Boating 84 
New Tools .. 93 
Hobby Shopping .. 196 
Photo Ideas and Equipment 02 
Craftsmen at Work 1 


For Easier Farming, 


DON'T READ ANOTHER WORD 
OF THIS ADVERTISEMENT 


¥ unless you're interested in a better job, a larger 
salary, greater responsibility! I. C.S. messages are 
not addressed to the idly curious—they’re for the 
man who is curious with a purpose. 

If you want to know how to start achieving 
advancement and success, we have important infor- 
mation for you. 

We want to tell you that I. C. S. Courses cover- 
ing more than 400 subjects are available for spare- 
time study at surprisingly low cost. 


We want you to know that pay increases and 
job betterments are consistently reported to us by 
I.C.S. students in a volume as high as 600 and 
more letters a month. 

Note, too, that successful I. C. S. graduates are 
numbered in the thousands and include presidents, 
production and research heads, superintendents, 
foremen in almost every branch of industry. 

If you're truly curious, you'll want to know the 
details of what I. C. S. did for these men—and what 
it can do for you. The coupon brings you this full 
information. Mark and mail it right now! 


‘ecountin Avert 
Brine CTheskitesine 
Bea rd 
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A satseesioren mscanvan is'a complex syetten of 


electrical and mechanical elements. Its coils, 
magnets, diaphragm and cap react on each other 
as they convert the electrical waves of your voice 
to sound waves. What is the best size for the 
holes in the ear cap? Will 1/100cth inch greater 
thickness help a receiver diaphragm to carry your 
telephone voice more clearly? One way to find 
out is to build numerous experimental receivers 
and test them. 

But Bell Telephone Laboratories have found 
a shorter way. They built an all-electrical replica, 
an “equivalent circuit” in which electrical resis 
tance stands for air friction in the cap holes; 
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YOUR TELEPHONE TRANSMITTER AND RECEIVER, 
voice gateways to the telephone plant, are so essen- 
tial to satisfactory service that they have been 
under study in Bell laboratories for seven decades. 


capacitance corresponds inversely to the stiffness 
of the diaphragm. Overall performance of this 
circuit can be quickly measured and design 
changes economically explored. Later, a model 
can_be built for final check. 
The “equivalent circuit” was pioneered by Bell 
_ Telephone Laboratories 25 years ago. It is a 
useful tool in many Laboratories developments— 
saving time, saving the cost of machine-tooled 
models, encouraging experimentation. It is one 
more example of the way Bell scientists get 
down to. fundamentals as telephone progress 
continues—and service keeps on improving for 


all subscribers. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


without tholidays"or thin spars 


‘When you paint, do you look at your work when you've finished 
and say, “Gosh, there’s a bad spot!” — or “How did I miss that?” 

No matter how good your lighting, reflections and shadows 
can trick you into leaving “holidays” that only a moving beam 
of light will reveal. Here's how to avoid them: 


1 2 


Proof! ... in the 
laboratory... in 
your own 


flashlight... "EWYEREADY’ BATTERIES 
ALL OTHER BRANDS !* 


Brighter light, longer life! Thi 


what you want in a flashlight battery. 

And that’s what you get with “Eveready” brand batteries. Laboratory 
tests prove it. And the best “laboratory” of all—your own flashlight— 
proves it! That's why “Eveready” batteries outsell any other brand— 

because they outlast any other brand!* 

“According to the "General-Purpose 4-Obm Intermittent Test” of the American 
Standards Ass , which most closely approximates average use. 


‘The registered trade-mark “Eveready” distinguishes products of 
NATIONAL CARBON COMPANY, INC. 
“, 30 East 42nd Street, New York 17, N.Y. 

- Unit of Union Carbide [Ha and Carbon Corporation 
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All this in 
ONE 
FILM 


Texas City 
Disaster 


"ound the World 
in T2 howrs 


# U.S, President's 
Travels 


# Uprising, Korea — 
Palestine 


Britain's King 
In Africa 


Nature on Rampage 


The startling—the dramatic—the momentous! Headline events of 
1947 filmed ‘round the world as histo 
greatest news stories of an entire year 
reel of authentic movies! This annual Ca 
famous, is a “collector's 
yours now, 


was made! Here are the 


PHOTO DEALER 
send handy 


ced into one exciting 
le Film, now world- 
item" for projector owners. Order 


Send Cale Film’ “NEWS PARADE OF THE YEAR" (1907) In 
the site ond length Indicated 


FREE To all Projector Owners! Send TODAY for new Pan onbER FORM -——— 


1947 Castle Films De Luxe Catalog describing 
= wi 


variety of thrilling home movie: 


CASTLE FILMS 


DIvisiON oF UNITED WOR FILMS inc. 
445 PARK AVE. ELD BLDG. RUSS BLDG. Warmest 90.8.0 See me Cnt Fs FREE De Line tg 
NEW YORK 22 CHICAGO 3 SAN FRANCISCO 4 ———— eel 
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interest you. 
Not a magic formula—not a get-rich-quick 
‘acheme—butsomethingmoresubstantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be to study earnestly, thoroughly. 

Still, wouldn’tit be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
‘a comparatively brief period in your life? Always pro- 
vided thae the rewards were good—a salary of $3,000 
to $10,000: 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they cam be! 

Why. not, ke 0 many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 


Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—asy ones at first—then the more difficult ones. If you 
could do this—and if you could turn to him for advice 


I you're that man, here's something that will 


as the problems became compl you'd master 
them al 

‘That's the training you follow in principle under the 
LaSalle Problem Method. 


LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
417 South Deorborn Street, Dept. 1183-H Chicago 5, Illinois 


want to bean accountant. Send me, without costor obligati 
‘The Profession That Pays,” and full information about your accountancy 
Name... 


Address... 


You cover accountancy fiom the base Principle 

fight up chrough Accountancy Systems and Income Tax 
lure, Then you add C. B.A. Training and pre- 

pare for the C. P. A. examinations. 

__ As you go along, you absorb the principles of Audit« 

ing, Cost Accounting, Business Law, Statistical Con+ 

trol, Organization, Management and Finance. 


Your is as speedy as you care to make it— 
depending on your own eagernes to learn and the time 
you spend in study. 
Will recognition come? The only answer, as you know, 
is that success does come to the man who is really 
trained. W's posible your employers will noice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their trainin 
with increased earnings—before they have completed it! 
For accountants, who are trained in organization and 
management, are the executives of the future. 


Write For This Free Book 


our qwn good, don't put of investigation of al 
facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. Send us the coupon not. 


‘Over 2300 Certified 
Public Accountants omong 
LaSalle olumni 


For 
the 
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RAW ME! 


TRY FORA Pree Art Cowrhe 


Copy this girl and send us your drawing — perhaps you'll win a 
COMPLETE ART COURSE FREE. 

FIVE PRIZES—five complete art courses FREE including 
Drawing Outfits (Value of each course, $240.00). 

FREE! Each contestant submitting a drawing of sufficient merit will get a 
grading and our opinion as to whether his or her talent is worth developing, 
Vocational Training for talented artistic persons is of tremendous 
importance. Almost everything must be designed before it can be 

manufactured. 

Only talented persons can be trained as designers and illustrators. 
Splendid opportunities are available for trained Commercial Artists, 
Illustrators and Cartoonists. Many of our former students are earning 
excellent incomes in the profession. Here's an opportunity to test 
your talent FREE. 


(ee © ART INSTRUCTION INC: 


RULES 


Contestants must be a 
Our students not eligible. 1..Make 
copy of girl 5 inches high, on 
paper 7 inches high. Draw only 
the girl, not the lettering. 2. Use 
only pencil or pen. 3. No draw- 
ings will be returned. 4, Print 
your name, address (town,county, 
state), age, phone number and 
present occupation on back of 
drawing. If you live in an apart 
ment give apartment number, 
5. Alldrawings must be received 
by November 30th, 1947. Prize 
winning drawings will be selected 
by our faculty. 


Dept. 11147C, 500 S. 4th St., Minneapolis 15, Minn. 
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IN A FEW SHORT WEEKS 


48 Years of Successful Training 


Work on Actual Radio, Sound, 
Television Equipment! Expert 
Instructors Train You by Famous 


COYNE SHOP METHOD 


Get ready quickly for YOUR FUTURE. Big o 
tunities are waiting for properly trained men in 

Manufacturing, Radio Bales and Service, Television, 
Sound, Public Address. With COYNE “All Around’ 
Training, many branches of Radio are open to you. 


NOT A “HOME-STUDY” COURSE 


Learn Radio Fast! 


Asa Coyne student 
you work on real 
equipment in our 
great shops in 
“hicago — the Ra- 
dio Center of the 
8. W. COOKE World, We do not 
teach by mail. All Coyne train- 
ing is given right here in our big 
Shops in Chicago, You make 
rapid progress at Coyne because 
it’s a shop course. 


COYNE GRADUATES 

IN DEMAND 
Whether you have had any actual 
Radio experience or not, we can 
train you in a few weeks for a 
better job, steady work and a 
real future in the Radio field. 


ELECTRIC REFRIGERATION f° 
‘This valuable training now included | BoY,GOOKE Pret Radie Div. § 


with our Radio course. 
1B. W. COOKE, President, Radio Division 


COYNE ELECTRICAL SCHOOL 
1500 8. Pauling Strest 
chicago 32, i. 


ESTABLISHED 1599 


First we train you for a good 
Radio job, then help you get it. 
Coyne graduates may use our 
Lifetime Employment Serv- 
ice as often as they wish. 


We include special training in 
how to start your own Radio 
Shop, how to get business, kee 


records, etc., right along’ wit 
our course. Then we have Free 
Merchandising Service for grad- 
uates to solve many problems. 


SEND FOR BIG FREE BOOK! 
Our new, fully illustrated Coyne Radio Book tells 
all about our great Chicago shops and our plans 


Non-veterans who are short of 
cash can finance most of their 
tuition and payit in easy monthly 
payments after graduation, You 
may hile learning, to hel 
defray living expenses. COYN 
works with you to enable you to 
get the training you need. 


VETERANS! 
Coyne is authorized to train those who 
qualify under the G.1. Bill of Rights. 


Physical Di ities 


details. 


to help you. Packed with facts and pictures. 
No salesman will call, No obligation. 


B. W. COOKE, Pres 


500 S. Paulina St., Dept. 87-4H, Chicago 12, 11. 


Dear Mr. Cooke: Send me your Big Free Radio Book 
gad all the facts =. «bo full details of your “Student 
Tinance” plan. 


AME, 


ADDRESS... 


J 
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ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites; rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
Successes were much too numerous to be merely 
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THE GREATEST 
POWER ON 


/ 


of Mii HW a 
lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 


Advance with the times; learn the truth about 
your inherited powers, 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) haye been 
leaders in introducing the ancient wisdom of mental phenom- 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natural 


Tee ROSICRUCIANS 


(AMORC) 
USE THIS COUPON 


Scribe D.Y.T. 
‘The Rosicracia 
San Jose, Calif 
Tam sincerely interested in knowing more about this 
unseen, vital power which can be used in acquiring 
the fullness and happiness of life. Please send me: 
without cost, the book, “THE MASTERY OF 
LIFE," which tells me how to receive this information. 


AMORC, 


State 


EFRIGERATION & 
IDITIONING GUIDE.......$4 


‘Corer—1280 Pages, Fully tui” Cotering 
shold, ox 


separately $1.51 


AUDELS AUTOMOB LE GUIDE... 


acca que reay Fference bok for snte mechs 
‘practical cue ready rote 


AUDE Ls 


‘A practical, sopelse treatise with Questions thd anawers 
heat operacn sod taloerkoes ef tea etl gion, i= 
sluaing ‘Motors 2 evels Bisel. 354 pages, fully” ian, 
exHbis binding, pocket sian” Alt tas plainly broueht dt. this 


oPataP te oot cs 

AUDELS WIRING DIAGRAMS... $1 
RING, DIAGRAM 

gf eae ene Pee ae 

sunt ey etd AN AUDEL GUIDE IS A GOOD FRIEND! 


AUDELS RS & STEAMFITTERS si ‘Your Own Skill with the Proctical F id Figures of 
GuibESn4 Vals. 1 Phen ESE aC Ne beoltek 


fhnguore by eat rie ah dy Heterenes: ising ts PI" labor saving ideos. CHECK NOW! You con look over any 
rer acon lcmbing practin tectioling Marine Audel Guide In your home. Start the Easy Payments if satisfied, 


i Co 
Ditgrama. Bockat sn ‘Each Vol Sold Separately #1" 


Se eee CUT HER Eee 


ELS SHI ETAL WORKERS 
AC PSEA ea wt SL iM AIL ORDER 
hee ieee in eae Cae 


THEO. AUDEL & CO.,49 W.23St,,New York 10,N.Y. 
AUDELS. RN LAYOUT AL WY Presse rail mo for 7 days’ free examination the books | 


v4 Mmarked (X) below. I agree to mail $1 in 7 days on each 
pbeok or set ordered, and to further mail $1 a month on 
leach book or set ordered until I have paid purchase price. 


tek cee ical Boerelopa 
SEATS: Pacem S50 Laroute—teve Manratana. 1001 Key 


Sc ly ie ‘elecone Io snwering ordered until 
es alt ohuteo ee meal were octog Pats J Hf Lam not antistied with Guides 1 will return them. 
Pattern Developaant Shop Procedures 


cosa | 
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Welding. understanding | 
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<| 

Ros afenarin @ ster. rer Bausets Ceramics ancora £| 
AUDELS Ni ACHINIST Bawdete BLUE, ee 
OOLMAKERS HAND ‘Ausels SHEET METAL WORKERS Handy Book > > 
SANNA RS sae Ha CAudels SHEET METAL PATTERN LAYOUTS £ 
Seractie Nurs . iS Audels AIRCRAFT WORK £ 
OG Sandets x 
star ata tae a5 Cadet Bt z 
Saadels MEEHAN 4 
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Shades JGHTS and Mechanics Guides > 
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AUDELS ELECTRONIC DEVICES. 
and, Cores Shote-iori eis & theirs 
{ifgeinaten. ‘sane, voltage, pinta 


AUDELS | ‘WELDERS GUIDE 
on opereticg & 


ihachines for all mechantce 


arse, ilgerated Covers 
Iethods of electric and aceTone Tieloding sirslane work 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 


novemser 1947 13 


If you want to 


LEARN RADIO 


I offer you the finest, 
most practical training 
AT LOWEST COST! 


he 
I TRAIN YOUR MIND BY PUTTING 
YOUR HANDS TO WORK! 
“=. You Get 8 Big Kits of Radio Parts and © 
a Equipment, Including a Two-band 6 ie 
re Tube Super Receiver! 16-Range Meter 
for Testing! J 


SPRAYBERRY TRAINING 


FOR YOUR OWN GOOD! 
={_ MAIL COUPON FOR 2 FREE BOOKS! 


+) ~Fea eee ee | 
cane ote : 
\} 


training without cost under G.I. Bi D Gace bare Wenn 


Check coupon. 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a "Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


Patents 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-1 District National Building + Washington 5, D.C. 


Novenser 1947 15, 


ATOMIC 
ENERGY 


Don't miss it, fellows! Introduces you to the 
miracles of Atomic Energy . . . and lets you in 
‘on secrets of the mysterious Atomic World. 
Also shows you how to amaze friends and 
family with Chemical Magic. Describes 
many fascinating home experiments. Tells 
about the fun, thrills, adventure and big 
future opportunities awaiting boys who know 
chemistry. Send for your FREE copy of 
“THE WONDERS OF CHEMISTRY.” Send 
penny postal or letter to address shown below. 


INSIST ON 


EMCRAFT 


Leading Chemistry Outfits! 


NOW! with SAFE ATOMIC 
ENERGY EXPERIMENTS! © 


ing ct 
everywhere. “Ch 


explosi ‘unpleasant chemi 

‘Atomic Energy. ia Shemeroft 25, 815, $0 ow 

fits “only. outfits with 

ncloive features ot 35, 3395, $230 ond S12. 
Write for free copy of 

“THE WONDERS OF CHEMISTRY” 
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Wrong Rocket 


Sir: 

The rocket taking off on page 124 of the 
September issue, called a V-2, is actually a 
Wac Corporal, which takes off with the aid 
of a booster rocket. The booster is indi- 
cated by the black, smoky flame character- 
istic of powder boosters. . . . 

James STockanp 
Nashville, Tenn. 


PSM, which can usually tell the difference 
between a V-2 and a Wac Corporal, pleads 
an apologetic guilty. The rocket in the pic- 
ture is indeed a Wac Corporal. 


Heads Up! 


Sir: 

Two similar coins are made to touch as 
shown below. If the right-hand one is held 
stationary while the left is rotated around it 
to the position indicated by the question 
mark, will the head on the coin then be 
right side up or upside down? 

Artuun M. Lanpis 


Chicago, Ill. 


Although the moving coin travels only 
half way around the stationary one, it makes 
a complete revolution, landing right side up. 
Why? Well, in addition to rolling half the 
circumference of the stationary coin, the 
moving coin at the same time makes half a 
revolution around the other. It thus makes 
half the revolution around its own axis and 
half around the stationary coin—and two 
halves make a whole. 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U.S. patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
142-A VICTOR BUILDING, WASHINGTON 1, D. C. 


Pre 88 eee ee ee ee ee eee eee 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
142-A Victor Building, Washington 1, D. C. 


Send me further particulars os to patent protection and procedure and “Invention Record” 
form at once. I understand that this request does not obligate me. 
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More than ever... 


LOW VISCOSITY WINTER 


OILS NEED PYROIL 


TO PROTECT YOUR CAR 


‘The winter oil in your crankcase is a low viscosity 
oil to help cold weather starting. But, after warming 
up, your car operates at temperatures practically as 
high as summer temperatures, For effective Iubrica- 
tion, oil rings and piston rings must operate freely, 
unhampered by gum and sludge. (Pyroil prevents 
gum and sludge formation.) When the is 
turned of low vicoity ofl quickly drains off eylinder 
walls leaving them dry, subject to corrosion and scor 
Ing when making a dry start. (Pyroit_glves oll the 
property of clinging to cylinder walls, protecting 
them from corrosion and permitting cay safe start 
Mt 


PYROIL “isines” 


Use Aircraft Pyro oer toy In 
cating ofl, Airralt Pyroil A for 
gusoline, 


Monutactured and Guaronteed by 


ta eae 
| te Cron isconsin 

i 1 want, io las and un properly, Raye el 
1 

1 

: 

1 


more about Pyroll and tow ie 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry sent on request. 
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A Matter of Opinion 


Sir: 

In your June issue, you stated that the 
parachute landing pictured on page 89 was 
as perfect as any illustrated. If I had landed 
like the illustration shows when I went 
through jump school, I and anyone else 
would have been lucky to come out without 
any broken bones, and if I had been seen 
by a jump instructor, I would still be 
doing push-ups. 

The elbows should be tumed in instead 
of out as in picture No. 2. This is so the 
jumper won't break his arms, Also, the 
jumper shown has landed on feet, buttocks 
and back. This would result in a back in- 
jury and possible pelvis fracture. The prop- 
er landing consists of five contact points: 
the balls of the feet, the calf of the leg, the 
thigh, the buttocks, and the push-up muscle. 
The feet take up 30% of the shock, and the 
rest is evenly distributed along the body. 
The feet should be together at all times . 

A Parachute Infantry Corporal 
Fort Bragg, N. C. 


PSM is at least partially exonerated by 
Col, David G. Erskine, of the Army Ground 
Forces, whose reply to the corporal follows. 
All concerned, however, seem to agree that 
the pictures could have been better. 


Sir: 

. . . Your reader is wrong in stating that 
30% of the shock is absorbed on the balls 
of the feet; 40% is the correct figure. To 
state that the jumper is striking the wrong 
points of contact would be conjecture be- 
cause illustration No, 2 is not sufficiently 
clear to determine this fact. Whether the 
jumper’s feet are apart because of the force 
with which he hit the ground or simply as 
the result of a poor landing position is al- 
so conjecture since the photographs do not 
cover the entire landing sequence. 

Picture No. 1 is a good example of proper 
landing attitude. Picture No. 2 is incorrect 
in these features: (a) The jumper should 
have his elbows down in front of his face. 
(b) His feet and legs should be together. 
Picture No. 3 is incorrect if the man is still 
in the process of completing his fall. (a) 
He should have his feet together. (b) His 
elbows should be in front of his face. 

Cor. Davin G. Erskine 
Headquarters Army Ground Forces 
Washington, D. C. 


REPARE NOW fore ny dau” 
hai 
FZ 
fj 

Fortune-reiune is not one of the attri- 
butes of I. C.S. We're much more con- 
cerned with helping those who need 
specialized training. For, regardless of 
what the future may bring, ‘rained men 
will continue to hold the important posi- 
tions in business and industry. 

That’s why we strongly recommend 
that you prepare yourself now for 
changes that may threaten your occu- 
pational status. In periods of uncertainty, 
training is your best protection. 

I.C.S. can help you acquire much 
of the technical knowledge you need. 
Courses cover more than 400 commer- 
cial and industrial subjects. You study 
in your spare time . . . set your own pace 
+ + » progress just as fast as your abilities 
and ambition permit. 

Don't delay your program for self- 
advancement. Clip and mail this coupon 
topay. It will bring you full particu- 
lars about the courses in which you are 
interested. 


BOX 7696-1, SCRANTON 
Without cote obliaton, please send me fll partaes oat te course BEFORE which! have mashed 
‘Textile Courses 
faton Mantcrine 
Newe 


int nd Bag 
rier Dealer Erato 
in Sctra Bloerits EPugh Engineer 
sty Enero 6 


‘Special tition rte to members of he Armed Forces 
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Nite LEARN 


Easily... Quickly... 


AT HOME 
for ONLY.. $5 


ibook by Ibert osenbere. helps, you 
‘on 1t within « fow short weeks? 


TRAIN FOR GOOD PAY 
IN A FIELD THAT 
ISN'T CROWDED! 


Kr darmottd ky tas, eht! ELEC: 


“BORROW” IT FOR 5 FULL DAYS! 


Send coupon now. Practice from ELEC- 
TRIC MOTOR REPAIR for § full days. 


FREE! aR satisfied wi 


book, return it. Every cent of your 
oney will be cheer- =. 


MTS fully refunded ‘and 
sbeotutely no ques. 

for tree litera: eee aE et 

POOLE could be fairer? 


GHIRARDI 
RADIO- 
ELECTRONIC 


Training Books 


Sada er goss. ne; 


City & Zone. 
laam essa ee aa 
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MAKE +: $S°2.HOUR 


In Your Own nom Business! 


AFEW| Mony Clearing as High as $20 
OMEN ARS, | forded eB, utr Mkarecing 
purs YOUN ipholatery. New 


BUSINESS! 


“Here is the chance you've been looking for to step into a 
Blentamt. dignified, ig-pay. business “ol. your own th 
Siters you steady. year round income. Start on. 


Sail towne or big cities. 
Baking big money with new 
fg auto upholsery. Easy 


DETAILS 
cblivation. Rush letter at postcard now 10 WPM] 
ewe. man, Sit Norm 7 St," StLouls 1, Mo, 


Fi 
With sv, ft. -cord. PL-1T9 plug. & JK-26-ext, Jack 
Grigina! carton ‘oo 
EXPERIMENTAL TUBES. 20 
esearch. ete. Filament 
ueostar (RC) 50 w 


a, receiving types Tor 
“fo Tar 3.00 
nine, on. 98 


LEOTONE RADIO CO., 65 Dey St., New York7, N.Y. | 


POWERFUL AIR 


Precision made "Sportsman Jr.” is Safe, Accu 
rate, Heavy: balanced lke real automatic. Shoots WE 
BB's, Darts, Pellets Lots of fun for indoor target 
practice. With adaptors, ammunition, packed in attrac: 
tive gift box. Send $3.95 Check or Money Order. Postpaid 
SIDNEY SMITH INTERNATIONAL 


DETECTIVES 


Home Study in Detective Training—Professionally Modernized 
“Hesgenised imtractors Easy Payments arity 
socINEERNATIONAL DETECTIVE TRAINING! SCHOOL 


LEARN TO WRITE 


‘The Magazine Institute. « private school owned, operated. and 
aited by successful writers and editors, offers an up-to-the= 
fminute course in writing for magazines. which makes It ensy for 
Beginners to get started in this rich field. You work in spare time 
st home. You may concentrate on elther fiction oF non-Action. 
Send today for the PREE CATALOG describing the Magazine 
Tastitute method. VETERANS: THIS COURSE APPROVED FOR 


EGE hre it sisted O 
al No salesman will call) 


Home Movie Projecte 
Home Movie Films . . . for piety 
f Radio Fundame: 


NO PREVIOUS RADIO 
OR ELECTRICAL ge! 
EXPERIENCE NECESSARY awe 

w 
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\ “LEARN-BY-SEEING™ 
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nt 
DeFOREST'S TRAINING, INC 
Wt Ave, Dept’S.Dia 
iy 


Send PRE ‘ORY FOR YOU! BOOK, showing how Tmay 
wake my start in Radio Electr 
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O Wunder 1 

for special 
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Automobile and, Diesel, in- 
ustries making up for lost time! There 
may never again be! such opportunities for men, who, wast 

Detter Jobs ot business of thelr own to get in on ground foot 
Up fast! YesPOR MEN WHO ACT PAST, THINGS 

CAN HAPPEN PAST! 
TRAIN ON ACTUAL EQUIPMENT 


“Trades Tnatitute makes rapid progress pos 
ined nation wide fame trainin 


Job ‘On SETTING UP YOUR OWN BUSINESS, 
AUTOMOTIVE 
‘MECHANICS. 
Practical shop training on 
ail pen of eaulpment. Auto- 
motive mechanles needed to 
‘basses, 


‘Good pay, steady work, 
{ereased earnings tor properiy trained 


farm equipment 
pull instal: maintain, operate equipment 
promises even bieer things 18 


the years right abend. 
‘NATIONALLY KNOWN INSTITUTION 


have ail expenses 
Tomtniysabsisten 
on, we will handle al 
EXSY TERMS if you are not veteran.) 


CHICAGO MOTIVE TRADES INSTITUTE 


Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead | 
SHICAGO MOTIVE TRADES INSTITUTE, Dept. B-141 

1400 W. Greenleaf, Chicago 26, 1 

Bend free iustrated Brochures and other information shout 1 

rechecked belo H 

Cy Automotive Mechanica” ( 

( ) Body and Pender 1 

() Veteran ( ) Non Veteran I 

| 

| 


) Diesel Mechanics 
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STUDY at HOME 


With An Educational Institution 

‘Men with specialized training win higher positions, insure 

Isrger carmings. and are bigker successes in business apd 

ublie life. Opportunities NOW greater than ever before. 
ind for Gur Catalog. 


ARTS and SCIENCES 


Gourses tn Paitowopny: 


tlaties: Agriculture, 


ENGINEERING 


Mechanical, Drafting, Archi 
ical, ‘Radio, ‘Structural, "Mining, 
Chemical, Diesel,’ Automo: 


‘Refrigeration, “and” Al 


bile Conditioning Bngineerh 
LAW 
Complete Professional Law Course includes 18 Hornbrook 


Series college grade textbooks. Courses also in Commercial 
Ew, Patent Law and Medical Jurisprudence. 
‘MaXinley-Reovevelt incorporated. 6610-A1, Bheridan Ré., Chlenge 40 1. 


SHORTHAND in 


Weeks at Home 


Barprisineiy low’ ct” 100.000 ty 
eed tn leading oftces and Civil Rervice, Wise for free booklet 
‘Speedwriting, “Depts 2011-7, 35 W. 42 Bi, Ne Y= 18, 


wey. 


Make Good in 


RADIO. TRAINING ASS'N OF AMERICA, 0 
5620 Wollywood Blvd. 


LEARN MONEY. 


tc 


MAKE TT YOURSELF] 2 


THE MOST USEFUL BOOK YOU'LL EVER OWN 
‘This great 804-page book shows you how to do any kind 
Of Job about ‘the home and. inthe home Workshop, with 
Drofessional results. Carpentry, metal work, electrical 
Work. plumbing, masonry.” painting and decorating are all 
‘aplained by master ‘craftsmen and. actual. “hands-at- 


SES rhe nuke Ot tas "SBR 
at 


thing 
new" things better! 


eattn veee Re Vana, wm. v, een Hoon RE] 
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I 
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[Sr aa rn ge | 


PATENT 


PROTECTION 
for 


INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of @ pro 
@ system under which ii 
manufacture and sale of 
this protection by obta 


in the Constitution of the United Stotes, Congress hos established 
ht to prevent the unauthor 


ing @ patent from the United States Patent Office 


ICTOR J. EVAD 


S & CO. has a staff of experienced registered 

patent attorneys, available to assist inventors in the prepara- 
tion and prosecution of their cases before the Patent Office. De- 
tailed information and the steps to be taken in obtaining patent 
protection will be furnished upon request. 


FORM BELOW FOR MAILING CONVENIENCE moan on mmm 
Evans J. Co. 
Verler <T aoe 


240-M Merlin Building, Washington 6, D. C. 


Please forward to me detailed information regarding procedure to obtain Patent Protection, 
together with your convenient “Evidence of Invention” form. 


Name. 
Address. 


PATENTS * TRADEMARKS * COPYRIGHTS 
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FIND OUT ABOUT OPPORTUNITIES 
IN INDUSTRIAL ELECTRONICS 


It’s a perfectly natural human desire tf want more 
money, a better job, prestige and all the pther Kood 
things of life, Who gets them? Look about ypu. Success 
jau‘will see, comes to the man who ig\trained for his 
job. 
Anew world of opportunity is today beckoning to 
ambitious men. One of the most important and exciting 
is INDUSTRIAL ELECTRONIGS. It is attracting 
fenced electrical men i 
lows eeking a way to bigger earning 
OPPORTUNITY LIES AHEAD 


oxy 
f 


tellin 
of Industrial El Frowing by leaps 
And bounds. They know that fo install and service thi: 
equipment, ‘even the bestiof present-day electricians 
must frst have had special training 

GET READY NOW! 


eveloping "a 
"Fomorzow's, leaders ‘are training today. 
in ‘every way 19 tr 
You for Industrial Electonics work—one of the largest 
And most completely equipped, ‘and one of the 
ite kind in America~-giSenool that already has trained 
thousands. of men fob industrial opportunities 
LEARN AT HOME OR COME TO OUR SCHOOL 
Learn Industrial wlectronics—now, while the time ts 


A GUIDE#FoR YOUR FUTURE—Complete facts about 

Industria’ Blectronics. Packed with pictures. Tells all 

about off successful training plan. ‘Coupon. will also 

bring Aetails about moneymaking opportunities “for 

trained ‘men and our Life-Thme. Free’ Employment 

Be No obligation. Mall coupon TODAY. Investi- 
ay start you up the ladder of Success. 


AUTHORIZED TO ACCEPT VETERANS FOR 
Gut, “TRAINING 


INDUSTRIAL TRAINING INSTITUTE, 
2150 Lawrence Ave., Dept. P2LL ‘Chicago 25, Mm. 


Please send me, FREE, your “Camera Visit" bookiet | 
and information ‘about the’ opportunity for trained men | 
in INDUSTRIAL ELECTRONICS, It Is understood that 
T'will be under no obligation. 

NAME..... 
ADDRESS. 
crry.. me 


ARE YOU A VETERAN?... 


=a 
! 


Screen Process Printing 
1 SHOW YOU HOW 
This Easy Way at Home! 
1] How To stant YouR own BUSINESS 


=My training shows you how you may start 
fas and cash in on the tremen- 


ou een Process= with 
fn investment of t few dollars 


2. HOW To GET A GOOD PAY POSITION 
“Many of ry sthdents ear extra money i 
“Earn While You Learn” lessons, with the Kit 
‘of Supplies I give You~show you how. 
HOW TO EARN EXTRA MONEY IN 
SPARE TIME-If you are in the rat of a low 
py iimterenting Seren nk of 


rs you the opportunity to earn good wages and 
the better things of life for you and your family. 


fox FREE BOOK 


and Gamen, Textile, Decal ‘Transfers, 
tnd Glase, Pictures sod Greeting Cards, Adver- 
ting Agencies and other businesses, No art or 
revious experience required, You Learn While 
ing with the 2 BIG RITS of SUPPLIES 1 ive 
you Write TODAY. STATE IF VETERAN, 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
3740 OVERLAND BLVD., DEPT. PS-N17, LOS ANGELES 34, CALIF. 
MAKE HOLLYWOOD STYLE CEMENT POTTERY, 


stucco-rock, 
‘olor cor 


Erete with chemieals 
We brings sample, pictures, detal 
HOLLYWOOD CEMENTCRAFY 
127-8 wonaeriand Mifelinwoed 48, Call. 
LET ANGORA RABBITS GROW YOUR INCOME 
Earn up to $3000.00 a year or more, Wool brings 
top prices. Plenty markets, Steady cash income, 
Future prospects bright. Write today tor free. In: 
formation, prices and markets, 
WHITE'S RABBITRY, Dept. PS, Newark, Ohio 


More Local 
Manufacturers 
are Needed-NOW 


Brikerete is sweeping the country, 
More local plants are badly needed. 
Several hundred territories are being opened up for 
local “Brikcrete manufacture ‘by ‘men of vision and 
Aggressiveness. Brikerete ties In ‘with today's huge 
Dullding program. Makes possible better construction 
at lower cost. Truly better than brick; actually cheap- 
‘er than lumber, Combines strength, safety, 
insulation value, colorful beauty. 


World’s Most Modern Masonry 


Brikerete is made in locally owned plants 
Siting cal materials” and loeal Tabor, Moa 
‘why high quality and low price still permit 
Toor to. ia. mark-up. We supply co 
iete equipment: easy terma If required. 
Generous. cooperation. Exclusive 
manufacturing. privileges in. pro- 
tected. territory. Write or wire 
‘for information. 


BRIKCRETE ASSOCIATES, INC, 
4677 8. Division, Grand Rapids, Mich, 


BRIKCRE 


= 


capital 


- 


in the 


GREAT SHOPS OF COYNE 
*» 


For nearly 50 years, the Great Shops of COYNE in Chicago 

have been training men to step into the better-paying jobs in 

ELECTRICITY, Here in just a few short weeks YOU can 
Th auickly prepare for amazing opportunities. 


‘As a Coyne student you work on real equipment —just like ®- COOKE 
you'll use later on the job. We do not teach by mail. You get actual shop 
work plus necessary theory. Coyne training is practical. You make rapid 
progress at COYNE because it’s a shop course. 


GET ALL-AROUND TRAINING .... in a Few Short Weeks 


Why be satisfied with a “one-operation” job? At Coyne you learn Motors, 
Armature Winding, House and Factory Wiring, Appliances, Power Plant 
Work, Illumination, Electrical Maintenance—plus the fast-growing branch 
of Industrial Electronics. Whether you're experienced or not, we train you 
for a good job, then help you get iti Coyne graduates may use our Lifetime 
Employment Service as often as they wish. 


INDUSTRIAL ELECTRONICS and 
REFRIGERATION Included 

‘Added training in Electric Refrigeration —pein- 

coun init Eictnale tev a'paat Find out NOW what Goyne offers in 
ur "aitaround™ Electrical Training. training for your future. Coupon 
brings big book filled with fascinat- 
ing pictures of our great shops and 
= our plans to help YOU, Get your 
Eman mon st tiirvunies aad'payinensy COPY FREE. No 

Moathly payments alter graduation, cost or obligation, 

and no salesman 

‘may will call. Rush the 


{or details. coupon TODAY, 


B. W. Cooke, President, 
COYNE ELECTRICAL SCHOOL. Dept. 87-73, 
500 S. Paulina St., Chicago 12, ill. 


to 
help me™including Student Flanance and added Training in 
Tedustrial Electronics and Electric Refrigeration. 


Chicege tz,iticele “ESTABLISHED 1899 
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Lend Mel5 
MinutesA Dey |= 


2) /can make you | 


Practical training in fully equipped shope 
and drafting rooms by accredited 
nd instructors, Estat 


Learn by simple home study — with 
theory and actual practice as a guide. | 
EASY STEP-BY-STEP TECHNIQUE| 


[BEERY SCHOOL OF HORSEMANSHIP 
Dept, SH11 Pleasant Ail, Oba 


FREE we aaa SEeanrOoNs: 


wri or PROFIT 
at home. Spare time, Practical asic 
-citablished eghoal. Many 


Approved 
for G.I. 
Training 


TIME-SAVING 
COURSES 


DAY and EVENING 
CLASSES 


Learn ENGINEERING 
DRAFTING .. . BUILDING 


in Chicago, Industrial Hub 


h in the Nation's industrial 
t- 


Get your training at Chicago T 
center. Chicago provides unequalled opportunities for 
time employment while tre 
upon graduation, Many other cultural and recreational ad- 
scribed in Catalog, —sent Free! 


and for permanent positions 


Practical Time-Saving Courses 

has trained thou 
in in Aste the 
theory and practice in 1 year, 2 ye 


aining comb 
ear (Degre 
and consequently 


MAIL COUPON TODAY ‘ftustRAt=% oc 


CHICAGO 
TECHNICAL COLLEGE 


TECH BUILDING 
2000 South Michigan Avenue 
Chicago 16, tlinois 


CHICAGO TECHNICAL COLLEGE 


on Time 


Name Aye 
Terms start January, April, July and = # 
Get information now to herr 
range for early admission and ac- 6 “dress 
commodations. H 
city OME an BEALE 
- ot orn ene tes ono) 
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For top returns on your skill — 


ty PLASTIC CRAFT 


You will be delighted with the charming, profession 
looking rglts"and the money_tha you can get wi 
Plascct, “You need ‘no specal’ skill. no. expeasive 
aceriais. With minimum effort and with the tools 
you already have, you can 

make extra money (and have fun doing it) 


solve your Christmas gift problems 


make many useful and beautiful 
things for your own hom 


This book tells you exactly how to make 
ingly beautiful and useful 

ready market. 

ceuction you need is here—ali 

als, where to get 

them, what to buy for different purposes; 
}what cools you need for each job and just 
how co use chem. You will be amazed at 
ied” professional look of things 

sou can make with che simples ols, the 
cunning effects you can gee with simple 
Jdesign. Gee your copy NOW and start 
‘exshing in on the big Christmas demand. 


Mail this coupon for on-approval copy 


THE MACMILLAN CO., 60 FIFTH AVE., NEW YORK It 


Please send me a copy of PLASTIC CRAFT 
with the privilege of returning it 
iin 10 days without charge. 


COMPLETE 
instruction for 


© PLASTERING—a busy field these days! 
(OLSTERING—available, Los Ange 
ago. 


inis Stee gona paying pections or Restphrs beens ohyeor 
Tom Stranat "eso Zonadce seorat wo Peacnche meen 
Sireoer re moter wefienae whe have tan presieel aae' of 
wai 

“hel hewrs are cnsenraed thet ine is evllabe or thing 
rerttine soployment W doeed 
Immediate Enrollment. Courses Approved for Veterans 

“fvalable Yor Won-Veterans 


Fowneral Trades Shoots 

ats: Western, Dept P5-12, Len Argues 6 Ca 

‘laos snd me FRE information on your cones ex cechad below 

atin, Reda, act, Appl Placing Uphaitring_—_ 
cneinaiaieeeesnmaanaiae,->SE, 


28 poputar science 


| rom as high as 8 


a women in this profession 
$15,000 pearly Others 
make good money in spare time. Little money 
meeded to start.” A business where Jour earn” 
Ings begin sooner Iearn, Noleiing 
or goods 0 

depression 
to'euide som 
festons ent at tn erating man 
tae ‘toner. ake 
Sereement UCLeTIN 


FRANKLIN CREDIT SCHOOL 
Dest. 71M ROANOKE 7, VIRGINIA 


MAKE MONEY CASTING HOME 
* FREE FACTS SENT 


‘Cast. thousands 


Rook" Ends Ash 
Ete. 


Earnings of men 


PAYS BI 


Toon Both G. 1 Apper es rd Sodan far big mess 
dierted boo emis natanaly Kron shed ba 
WEAVER SCHOOL OF REAL ESTATE, 1 Foci Yad, Si Me 


LEARN MOVIE 
: PROJECTION 


Learn BAKING At Home oS 
‘Baking ts one of America's high induserien tn wanes. sy 
ra ean feemaetom At zone hare aptcate te fr RS 


HOOKLET.“Opporsinitien’n Commercial Baking. 
ational Dakine Sehoel, 1318 Mich, Ava, Dept. 1360, henge B 


SELL_MERCHANDISE-6'Mai(, 
OPERATE. Prof tote Lifetime Byaness sel 

sefhing $100 items? 
POWELL C0. cere © 


ent 61 Yor eet 


NEW HELP FOR 


RUPTURE! 


the amazing Treatise which explains simple, inexpensive, 
masy, proven way for curbing Your rupture, right at home, 


‘This proven way has helped many rupture sufferers quick: 
fy. So don't let your rupture get worse. Send for FREE 
Getails ‘today. Mailed to you in plain sealed envelope. No 


obligation 
‘BRADNER PUBLISHING CO. (Established 1833) Dept. 6-2 Dison il, 


Portiol View of the 
Facilities that Stand 
Behind Your Notional 


A PRACTICAL 
RESIDENT TRADE SCHOOL artless 


Today, opportunity in the Radio, Television and Electronics indu 
¢ growing fron to day. The fields of Home Radio 
vision sales Electronics 
Frequency Modulation in’ Broad 
casting becoming more important. The list of Radio 
applications 3, and every one represents increasing op- 
portunities in our modern world for the Radio, Television, and 
Electronics Technician with a Solid Technical Background, 


Shops and Laboratories. From first 
aie hand experionce with students here 
existing opportunity. Only proper at achook our instructors underatan 
{raining can make ‘ese opportuni: the needs and ambitions of men like 
Hes a reality. National Schools of Los you.” All of our instructors, both 
Angeles, on¢of the oldest and largeat Horne Study and Resident, have ideal 
echnical trade schools in the United facilities to make your training prac 
States, offers vou Shop Method Home tical, up-to-the-minute, interesting. 
Trainings a “proved” method that It takes years of experience to know 
bids qatined techniclans Here ix how to train. men. tapectally in the 


eth 
‘of Radio, ‘Television 


Bone Pralting ‘that BRINGS RE eden. Hetab- Fendpooriat of Rais taste 
SULTS, pat 0 years ago National M2pecsonicy ou wulld many au 
SULT? ai tralning trom National rae: a. 


Schools stands permanent faculty perience to help you tortake full gd 

Sfexpectenced inetructors and eng Fantage of the opportunities inthe 

Reerge These men are dally teaching Radior Television’ and" Electronics $&, This prectieal werk 

Pesldent students tight im our own Industry” Eeewiodee, of Rede 
©. 1. appmoven 


NATIONAL SCHOO 


MAIL OPPORTUNITY COUPO! 


VETERANS 


i | 
a easier cree meena nr aed | 
| waste AcE 
2 1 copa i ! 
21¢ Books FREE! ff STATE i 
Shree iar ten techie rea ty 
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Asronautical University Approved Training mest 
Scting standards of aviation Industry, prepares for 
Dositions, big opportunities. 


For Men Who are Trained in 
AUTO BODY & FENDER WORK 


‘Men 18to60. Wantafatare with good pay, perhaps abusinesaot 
our ewn later? Ifyou are mechanically faeined, start Row t2 

{to become an auto body mechanicand fender repair man. 
This fast growing field has great possibilities for trained men 
with experience. U.E.L spare time, home-study training com- 
bined with actual shop practice gives you sound, basic knowl 
sdgeoflatest, best methodssoyn may get the experience which 
may bring you big pay. Capable instructors supervise your 
studies and actual practice “Course includes acetylene weld- 
Ing, spray painting, use of hand and power 


THOROUGH, RELIABLE TRAINI 


_ 


Also refresher courses for Gov't, Alrpl 
Mechanics Licenses for those with aviat 


FOUNDED. 
By 

CURTISS. 

WRIGHT 


AERONAUTICAL UNIVERSITY 
Sept W118 8 Michign Brees, Chica 3, Wane 


BLISS ELEC ICAL SCHOOL 
os 
AASRAARERT ERED 

oF PROFIT 

" 


newspapers 
and Government offices 


‘The buying 
i you. write mow 

SON PUBLISHING COMPANY 
Dept: PST, 1287 So. Wabash Aven, Cheng 


WEBSTER 


Ye Hy, Bave bad to 
wait fora copy of 
WEBSTER'S NEW IN- 
TERNATIONAL DIC- 
TIONARY, Second Edi. 
tion. However, more and 
‘more copies are reaching 
your dealer. See’ him 

The MERRIAM. 


{al of 600,000 enteles — 
122,000 more than ‘any 
Tels the 


3 Thrilling Work COLORING PHOTOS 


DES ea 


SURriowal STs" Eoconie Senoot, 
ELL] 1315's ricnizen, Dept. 1560, chieaze's 


ary completely rev: 
and rewritten in thi 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY = Second Edition 


Do you know of the fine opportunities f 
vancement that are available in the plastics in- 
dustry? Do you want to share in the development 
new plastics era? Trained men, who 
tics know-how, will fill che well-paying 
positions in the industry. If YOU want to be one 
of them act NOW to prepare yourself. 

Every day you can read glowing descriptions of 
how plastics are improving old products and 
creating new ones. Learn the hundreds of inter- 
esting phases of the plastics industry and be ready 
for the position that will give you the security 
and satisfaction you want. 


EXCLUSIVELY PLASTICS—Plastics Institute is 
‘America’s oldest and largest educational organiza- 
tion which devotes all of its facilities exclusively 
to plastics. IMMEDIATE ENROLLMENT can be 
arranged. Write for information today! 


COMPLETE COURSES —You learn the vari 
Phases of plastics from these courses 
als, designing, molding, fabricating, la 


mt 


A job with a promising future goes a 


ig you happy 
—at work and at home. , 


and testing. You acquire a basic knowledge of 
plastics chat can be invaluable to you in acquir- 
ing the type of position you want. 

YOU MAKE THINGS—We supply materials, To 
give you practical experience in working with 
plastics, we supply handsome, colorful rods, 
sheets and tubes of plastics from which you make 
useful, attractive creations. You form, dye, deco- 
rate, cast and laminate various types of plastics. 
You also design and develop your own ideas 
You can make and sell plastics articles to earn 
while learning. 


START YOUR FUTURE TODAY: the cou- 
pon below, now! You will get an interesting, 
illustrated, free booklet with valuable informa- 


about plastics. Get complete details about 
the world renowned Plastics Institute Resident 
School, located in beautiful Southern California, 
Also learn about the comprehensive Plastics Home 
‘Training Course, which prepares you for a future 
in plastics while you continue your present job. 
Clip this coupon and mail it TODAY! 


Write Dept, PS7-11, 1601 S. Western Ave., Los Angeles 6, California 


Home Training Courses and Resident School APPROVED FOR VETERANS - 


INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK CHICAGO 


Industries Technical Institute 


LOS ANGELES 


in Envelope o 


PS7-11,1601 S. Western Ave., Los Angeles 6, Calif.P#%¢ 09 penny postcard 


satlemen: Please send me the booklet “World of Plastics 


od information on 


jour Resident School Courses (] Home Training Courses. (]. I understand there 


is absolutely no obligation. 
Name (print) --. 


Zon 


coupon completely. If Veteran, please check. Cf in 


se check, 


FREE BOOKLET 
Send For It Today! 
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WAR SURPLUS GADGETEERS PARADISE 


The perfect HE-MEN’S Christmas gifts for sportsmen, campers, fisher- 
men, hunters, scouts and gadgeteers. Write for free booklet. 


NAVY COLD-WEATHER GLIDER COVER ae 


a nae outer 3X, GUN. ey 


6-POWER BATTERY 
©. 0. TELESCOPE 


i $2.95 


ZIPPER CASE PORTABLE EXTENSION 
sarrzing nan: FLASHLIGHT 


vos 150-Lb. TEST Lane 
on, ayers, etc, $1.49 NYLON CORD CONE gan SApon 
bes MACHETE 
tne tne tor cats rantoce nen Nam, erg ee, ase 
SS 352 Sr Se 90.50 | Seer seer ieee eae rt ts 


SEAT CUSHION 


WOOL SLEEPING BAG 


Tas Mince ae 


ae 


SURPLUS DISTRIBUTORS 222022222:82552 
924-8. N. Plankinton Ave. Milwaukeo 3, Wis. Reaciirehcusiniay Mowe” ety re 


Now Any 


AUTO REPAIRJOB 


Can Be'Ducck Soup For You! 


3 
MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Car! 


OW you can “polish off" the from 150 Ofteial Factory Shop 
NFARDESE ide the' East: Mamata covering every make 


EST way! MoTot's AUTO RE- car built since 19861 

FAIR MANUAL is Tendy 1 ""Bany to use, toot Quick-ine | Meme, 

thine TomMenrtaretor to ene Mayltet tole ambien: penton 

endcwith the least possible dtrvetions step-oy-eten, Auburn Pictured Facts on 

amount of time and effort! Avetin Every Job on Every Car 
‘Suppose plain-talking car en- SEE HOW Lag rihag Lud a Built Since 1935! 


air Sacon, 
ad nerviing te cay they had fron ao tnrguen” 1 
Tiate veally what sou get in Move, than 1000 cutaway 

Fre 


since fromm every auto plant 
fn America yot together’ and 


par ana 


service and 
a mak 


ng Motor’ Bugine Clearances 
Generator Chuten a Brakt 
Specifentions: Front End Mea= 
urements ets, Rnpines) Ble. 


1 scr winkt. eal i Cooling: Librieating 
—Can’ see for yourself, what fl Lincoln Wile ‘Wheels 


& “Wonderbook ” MoTort's 
‘Auto Kepair Manual really 
is. ‘Try It PREE for 7 
diya! Learn ira-hand how 
{e'ean “pay for itself the 
Brat few times you use it, 


SEND NO MONEY 


7-Day Free Examination 


Rares 


JAIL COUPON NOW FOR 7-DAY FREE TRIAL 


‘anal payment af Bbc one 


mom ainn | Sete aart rnin Biren Pell 
Se ee Ee a 
Saicte eee picts piso Voven memaim mamas, (Dees 3 
Bei seme, insets OO avy Sve eapaammanats so 
‘Galess you agree this is the “Be, delivery charges with 


agus ee A 


Sreatest time: 
\Work-saver you've ever seen 
“return book int days and 
paynothing. Mail coupon to- © Print Name ay 
Bay! Address: MoToR. Book 

Dept, Desk 2N.'s12 Madison J Print Address 
fve,, New York 22, N. ©, cus. Zone No. 
Published by fany) 

ene 


State 


uals assure 
high standards of repair work ee a oe oe 
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Practical Shop Tra 
UT In REFRIGERATION 
Service, Maintenance, In 


and AIR CONDITIONING 
BOOKS ON APPROVAL © Domestic © Commercial © Industrial 
MONEY, Just mail the couron 


Write for Details 
Approved 
COMMERCIAL 
TRADES INSTITUTE 
202 So. 20th St. Birmingham, Als. 


+ «Train inthe Mae Cty f the Souths 


for 


@.1. 
Training 


TRI-STATE COLLEGE 


‘mobile engine 
Saluabje thGatrations, ‘Send Us 


Start @ NEW BUSINESS 
Sharpen Dull 
Pipe Wrenches 


Or Add to Your Present 


re hres someon. rsa oe te 


J_C. MOORE INDUSTRIES FREDONIA, PAL 
BUILD THIS CONCRETE BLOCK MACHINE 


rach end windows Rad, Yate, Saves, Crome Bach Abn 
wah "ran han 1.85 


gw, SIGN LETTERS 


reenter, opportuni tm Law. Ma coupon 
Se Santer eae a 


LA SALLE EXTENSION UNIVERSITY 


A ndence Institution 
417 5 Dearborn Stu "Deph. IV83-L Chicago 5, Ml 
Eaw ‘Training for Leadership” and “ivi 
‘eens Twienout obligation. 


Nome Ace. 


Steet. 
tty, Zone & Stat. 


i porutar scienc= 


4 


IMAGINE THEIR JOY 


WHEN THEY FOUND 


THEY COULD PLAY 
This easy as A.B.C. a 


PLAYS ON RADIO. 


ay a 


ieoee 


PLAYS AT DANCES INVITED TO PARTIES 


“bhavecompleted 1 enloyad th ‘gure and 


INVESTMENT PAID BACK 
‘A THOUSAND FOLD 


thet end 
Srvote to the U. 


tant elgh 
ota simple tame! Tt takes oly 
ou save the expense of 8 


ibe true? Mail the coupon 
Year). Instruments supplied when pede 
of Muse, SL Brunswick Midg., ‘New York 10, 8. ¥- 


SEND TODAY=> FREE! Print and Picture Sample 
FOR COMPLETE DETAILS SCHOOL OF MUSIC 


tnd over the 
full tne, ‘And 


NOTICE 


1 
Please don't con- | @ You'll open your eyes when | 
fuse "our method | Jou find how quickly and easily | 
with any systems | you can learn to play your fa- | 

ee * len vorite instrument. Don't doubt: | 
“without mule’ | Yon’t hesitate, Send for the fas- 
ee cty sar" We | Siting Marirted woaet Gent 

your questions: et | 
| 
1 
1 
Ig 
! 


fn, he tnatrurment 


and quickly to | answers 
play real mus the free Print and Picture Sam- 
any muste, ple show you how this method 
standard notes | actually works. If interested. 
~ not by any | malt the coupon NOW. 

ick oF number pe ara 
stem, sAetuet pe 
Pictures by’ profess 


__ Save 2¢—Stick coupon on penny postcard, 
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5 COURSES TO SUCCESS 
Festa] TOOL and DIE DESIGNING 


eri MECHANICAL DRAFTING 
Prtosmd ARCHITECTURAL DRAFTING 


Pind INDUSTRIAL PROD. DESIGNING 
Mek) AUTOMATIC. SCREW MACHINE 


| "Weise fer 


PAT ENGINEERING “mule ton 


Estimating 


MIDWESTERN TECHNICAL INSTITUTE 


431 S. Wabash, Auditorium Bldg, Dept. YB, Chicago 5, Ill. 


OPPORTUNITIES AHEAD: 


TRAIN FOR A FUTURE IN 


EL 


mseboa 
. WHITE TODAY 


"\PRATENTS/ 


AND TRADE MARKS 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
a ile Swedish Massage and HydroTheraoy 
‘demand 


‘gto 4 months. 


YG rorutar science 


oy earn, ‘Begin your tetining at cones 


| Anatomy Charis & Booklet FREE 


SHINGTON 1, DL 6. 


INVENT ORS 


‘Fhe question ay to whether a subject matter 


m 
RANDOLPH & BEAVERS 
Registered Patent Attorneys 
905-L Columbian Buil Wa 


T ATTORNEY 


He ’s the Help Yi Need 
DO ANY JOB.. EASIER.. QUICKER | >See a ie 
Right NOW! 


FREE TRIAL 
IN YOUR OWN HOME 


Used by Army, Navy, Other Government 


MAKE MORE MONEY in He 


BIG OPPORTUNITY 


Depts., 200 Schools and Industrial Firms. 
nt the better pag that goes to men with specialized knowledee.. Ost Ye one of 
i, "Big oer and any other advantages 


juick—AT" Tous “have 

ig Deioers and experienced mep alike have wits. ar ritoied 
BS fc special Enowledge you need for top 

fra. Tals is Jour GOLDEN OPPORTUNITY. 


BIG 


20th 


EDITION 


HOUSE WIRING 
LATEST EDITION 


MODERN 
WELDING 
PRACTICE DYKE’S FAMOUS 


CARBURETOR BOOK 


Geer AUTO BOOK 
(New Material on Transmissions, 
Trucks, Tractors, Diesels, Air- 

craft and Auto Engines 


w 
430 Pages 


34" pates, 34 


¢ thing you need to Kw 

sare TaP Nee Sa fb wow Bice 

FENDER 

REPAIR 

mers wit spend bie money to 7 

fengathaidutaegte | BAILEY ’S HANDBOOK 
Ey es olan ane no For tnginoars ond Fromen 

Wort fam 
Tact ertetttensys Marine sad 8 


Beers and Bremen. Prepares fr ny Heenae en 
Ehtion This in Ge, one book. hat aien should 


in 
Explained. Give 
Sheet metal Attine 


tions and 
SEL ene 


x ie at ed “opi installation, malas 
Bance an ‘and steam "plants, 

Soe AR, Tait eka Ree | Rocke te, We 

337 ilustrations, “$2... 


Goodheart-Willcox Co., Inc, 


igan Ave., Di 


15 Million Refrigertors 
eed Serves ond SEND NO MONEY! Mail Coupon 


‘GOOOHEART-WILLCOX Co., 
REFRIGERATION~S00k of the Hour! 


2009 5. Michigan Ave. Dent. 28, Chicago 16 II. 
Biggest Opportunity in Many Years! 


SSereeg A t = Pia i St 
NEW PRINTING—ALMOST 1000 PAGES ae 

408 Pictures—17 Diagrams in Colors Makes All Reteig- 

Service Maintenance, Repairs Simple as A. B.C. 


airs! Owners will pay 
wl 
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ELECTRICIANS 


Get this Great Book vai RE E 
4) For Merely Examining 
i 


Coyne’s NEW Pay Raising 
‘Volume Set 


APPLIED ELECTRICITY 3 


— 
(a 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 
DON'T ENVY THE PLUMBER—BE ONE 


oe ea 


sou Se pean Es 
Parone Come ame eet cee oro 


LEARN IN 30 WEEKS "Hour p Previous 


rota, ae) 


set 00 
ft 210 


¥. city 


M4 £3: 
Big Money for Workers 
In Home or t Shop 


Emb iddle 


TRAINING COUNTS MOST 
IN AVIATION 


or a SUCCESSFUL 


Get the right kind of training 


ally known School of Aviation—in air-minded Miami, 
Intensive, | courses—CAA approved, Author- 
jued training un 1. Bill, 


become 


Embry: Sch 
Miami 30, Floride 
Send free informotion an Aviation Troining to 


Learn RADIO 


ea 2 


ay Toatructon tration you at 
a 


OLD GOLD . SEWEERY WANTED 


Dental gold teeth, plates and bridges with metal attached. 
Any broken pieces of gold jewelry. immediate payment and 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


UAE REGO We €2., "BOX Z1-, Minneapolis 7, Mi 


HANITE SELF-WELDING FLUX—REPAIRS ait 
Etecrnic 


NOW = 


MICROSCOPES 22278155. 
SED sete 


\CCESSORIES | 
INSTRUMENTS 


ER = 


raat NEWG 2 
Boi OL. 


These McGraw-Hill Books 
can mean a BETTER JOB 


ELECTRONICS PLASTICS 
1. Chute’s ELECTRONICS IN INDUSTRY. Shows you in simpll- &. Sasso's PLASTICS HANDBOOK FOR PRODUCT ENGINEERS. 


af dagrama and non techn! terma how elestroncs creat 
ron ot fnduatry, 
ory of vari By Sov at tlectioete tubes and takes you 


ae Over 300 illustrations: 203 pages. ss 8 
AUTO REPAIR AIR CONDITIONING 


2; Srqune's AUTOMOTIVE MECHANICS. A complet, practical Allen. Walker and Jemes” MEATING AND AIR CONDITION 
Guldebook for mutomobite maintenance, “Tells or 

peceree ates rearrested od you 
ep lng hha ER A id Se ‘rar devevopments th ths tapidly cxpanaing fel, eid 
O07 Gates sesso nnd eer COM Feige ifusirations, charts and tablen o pager 


WOODCARVING ELECTRICITY 


preventing oversight. 633 pages: 


‘$4.00 
“CARPENTRY SCIENCE 


Laivs conven YRADES. Gives all 14. White's PRACTICAL PHYSIES. Tere Isa handbook of the 
She-Stjort inrtrtction fort Rowdvom howto" plap end go ears {awn of mechanics, peal. ht sound and electricity fort 
Benuty work for house bulding or femodelng—from planning  \adusirial and technical worker, with ‘emph tical 

iScting nine elect Sowel of tiation. 905 ea 


proved 
‘This Is your key to orb, HOUSE REPAIRS 


12. Whitman's FIRST AID FOR THE AILING HOUSE. A bis, 
opeysaving guide to All kinds of 

to be your Own repairman 
Intellgentiy with mechanics. 349 pages 


SEND NO MONEY—MAIL COUPON 


<3 === === === === 5 


ip you turn out stronger, better Job. 76 pages. $4.25 


MATHEMATICS 


MCGRAW-HILL BOOK CO., 330 W. 42nd ST., NYC 18 


‘eometry._ al 
Eclgonsinetty sxilalned in easy-to-understand terms. Wunareds 


lems show you how to. 


ot eal ose er rae 
Styday situations. Covers fractions, perce 
logarithms, trigonometric functiods, ete. 


MICROSCOPY 


2, WORKING WITH THE MICROSCOPE. The best 

Riethods for sing the microscope and preparing slides. Tor 

study Tt tals how to fx. stain: goction and mount all types of 
‘and inorganic. material from the simplest 

the highly technical, 418 pages. 


. 224 5 6 7 se we on oe 


' 
1 
and | 
1 
‘sa'06 
1 
i 
& | 


pamcee he anaemia ss. PSM-11-47 
(For Canadian prices. write McGraw-Hill Co, of Canada 
Lid, 12"Richmond Street #. Toronto 1.) 


ae 


wovenser 1947 39 


AUDELS Carpenters 
—_ Builders Guides 


AUDEL, Publishers, 49 W. 23rd St. New York 10, N.Y. 


FEA ree aa 
occu 
eee PSM 


HOW I STEPPED ¢xZo a 


Big Pay HOTEL JOB 


Louie M. Mueller becomes Hotel 
Manager Although Without Pr 

vious Hotel Experience 
“For years | worked at routine jobs, none 
of which offered me the promising future 

‘seeking. One doy I ontwered a 
book ond decided to enroll. Now 
Manager of this prominent hotel, I'm hoppy in my work 
fond, thanks to Lewis training, look forward 10 even 
more success.” 


HOTELS NEED TRAINED MEN AND WOMEN 


has ‘this fase 
een breaking records, but authoriti the greatest 
travel boom in history is now under way. The demand for 

ied men and women, therefore, will be kreater than 


us experience proved unnecessary in this business 
where you are not dropped because you ate over 40. Good 
ide school education, plus Lewis Training qualifies you 
spare time. Write your ‘name and address 
margin and mail this ad TODAY for Free Book 
jou are registered free of extra cost in 

lacement Service 


Lewis Hotel Training School 


Room LW-2785 Washington 7, D. ©. 
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You ARE UNDER ll 
‘Through 


BeA 
FINGER 


and 
fener 


INSTITUTE OF APPLIED Sci 


ENCE 
1920 Sunnyside Ave., Dept. 1368, Chicago 40, Ill. 


AMAZING 
Y 


Stet ne 
START FURNACE "FIRES W53°Usaetckt 
STOP THAT endiey bunting tpt Kndine wood 


\\ Y fitminate tues. bother” solled ‘han 
pe a Re 
7 Seeimot Wasi mth, Sete area 


‘nt “71st HY-SCORE AIR PISTOL 
2 Bante fot 
3 inte 


HY-SCORE ARMS CORP. BROOKLYN 1, N.Y 


 axci0 ICROPHONE. 


Eure e0 &TeLesion co. (Soya faa gedgergaven. 


350 


er Minut 1 down, saws 
‘Thourands tn ose eifl heavy blade, 


gon an era. 
Hass sir: Cons 5-701 Forest avenue, OTTAWA, RANEAS 


ct 


YOU CAN HAVE IMPROVED No-DRIFT FM 
Z Seusational New 1948 


14%" 
PANASONIC 
SPEAKER 


A COMPLETE LINE OF FINE RADIOS AND 
RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above,or in beautiful Radio-Phonograph Consoles like this: 


SYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 
‘RECORD CHANGER 


biy beautiful 


log! 
ee ee Oo 


exclusive features. 
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An Approved School 
The Largest of ts Kind 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


FREE WATCH SL 


errno f shipped fe 
===; EXAMINATION ~ 


SEND NO MONEY 
MODERN ELECTRICITY 


INCLUDING RADIO 


wom *? MOUNT BIRDS 


Fishes, Pets; to TAN. 
Be a Taridermist: Profit aad FUN, 
lc TROPHIES. 


NOW YOU CAN GET ALL THE FAMOUS 


Gna see eee 


sor light or beaty wo 
20 dfiereat heats. send 


he 
5, fur oat 
OFFER Qtors 152 25 
couacA-TRIM CO CAREW TOWER, Det 1-2, Chelmer Oye 
SB A PENNY POSTCARD MAY 
CHA FUTURE... 


od n work! . . . That's your 
lifetime trade. Learn-by-doing in a few 
it . not “home study”— 


TO 2” EXPERIENCE in our modern 
resident shops. Get ready fast for many electrical jobs 
now open everywhere! Newclasses start every few weeks. 
Living quarters arranged. 


INSTALLATION 


NATION'S 
LARGEST 
EXCLUSIVE 

| ELECTRICAL 
SCHOOL 

iy 

94) mare Topay For 


BAN vic acrion 


MICHIGAN TECHNICAL INSTITUTE, Dept. P5-11 
2281 W. Fert St, Delait 16, Michigan 


C Send me catalog end complete information. 
© tem @ Gi, Send special information, 


O Meried. 


CO Single. 


NO COST TO VETERANS Train at Gov't. expense, Receive 


965 to $90 month while learning. Coupon brings details, ; NAME 


MICHIGAN TECHNICAL INSTITUTE <)"" 


Department PS-11,2281 West Fort Street, Detrolt 16, Michigan 


WHICH OF THESE f4ccectandtiéy 
INTERESTS Zac MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal 
CHECK, CLIP AND MAIL COUPON N 


just as it has helped others 
AMERICAN SCHOOL, Dept. 6846, Drexel ot 58th 


__z0ne___stare___ 


during the past fifty years. 
Check the coupon at Tight, 
add your name and address 
and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
‘There is no charge, no obliga- 
tion, so send the coupon : meet 
immediatel: B Bttincs management O Ration 


AMERICAN SCHO persia 


Dept. G846, Drexel at 58th Street, Chicago 37 BCH 


wovemser 1947 43 
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MAXIMUM TRAINING IN MINIMUM TIME 
CAL-AEROTECH TRAINING wil nd doll your paycheck ll 
{he tof your life speciling in AERONAUTICAL ENGINEER: 
ING and MASTER AVIATION MECHANICS since 1909, Cal-Acro 
‘ech ttn ly Ue fr ne 
MORE MONEY FORYOU. An 
‘uta preduates proves out c 


VETERANS ‘x prviichcnice-Ci nates highs 


AERO 


MSTITUTS 


TeCHMICAL 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


START NOW TOWARD A FUTURE IN 
REFRIGERATION aud¥ 
AIR CONDITIONING 


Refrigeration and Air Conditioning are 
wo Flank Industries of America, 


Spare Time Training: 


‘mechanically ine raining 700 
iene ratat eter atte ners a 


Do You Make These 
Mistakes in English? 


dof “between 
oer or dont know 


FREE 500K on ENcuSH jc. 


5 Unto $600 Weekly 


with new 
HOTS. EQUIPMENT 


MASTER CHAMPION 
LAWN MOWER SHARPENER 
Also Mfg., 

& Key Machi 


FRANK’S MFG. CO. 
yt. PS-11, 3312 Teed 


‘The special deck of playing cards with 
code saat YOU 


isl ERNO PUZZO GAMES 
Ba Challenging - Provoking 


of training through capable homestadyloatraction 
en acl equipement ee etcntal eve of eee 
ati as ion Saget tno facts mows 


fet of obligation, Write See: Sa oo ee 


rigeration. eae 
“rogerat See 
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Wear 2 Form Fitting 
MILLER Truss 


hich provides natera ee 
i comfort tm working, 


sed ele when ts rote: 
Soe and coeveience. 


“Wl Wine me toley for FREE 
escriptive circular. Seat in plain, sealed enveloper 


FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


Wherever Diesels are used, the name "HEMPAILL” 
15 famous Ie stands for TRAINED MEN—men who now 
Diesel Many trained Diesel graduates of Hemphill 
‘Schools are successfully engaged in work where their 
Diesel training is “paying off.” Perhaps they are assem- 
bling Caterpillar Tractors, or servicing Cummins- 
powered trucks, or installing and maintaining General 
Motors Diesels. Perhaps they are working with these 
and other makes of Diesel engines in trains, ships, 
drilling rigs, sawmills or construcuon equipment —but 
ro matter what the Diesel job, Hemphill rained men 


VETERANS and NON-VETERANS — Aa about 
(ond Recldent courses 


sr teoe Ser 
"courses evalable ta New York. Memphis sd Loe 


Training in 
He nally 
school 


THE QUICK, EASY WAY 


5 CMA 
‘ee = 
have the “know how” to handle it. 
Prepare YOURSELF for the great industrial swing to 


Diesel power which 1s now here Get complete details 
of Hemphill Diesel training now! 


ent activities Prepare for a bigger future this quick, 
‘easy way Mail the coupon below for complete de- 
tails and free literature. Or attend 34 weeks 
int classes at schools listed below.. 


For Men Who Want 
BETTER JOBS IN 


ELECTRICITY or RADIO 


ELECTRICITY toainn 
sn 


program, Get 
Foul consdent co hand 
rain in modern C. 


FREE BOOK 


te age Saevice wiht Y 


mst “a 

COMMERCIAL TRADES INSTITUTE 
Dept. C111, 6312 N. Broadway, Chicago 40, 
FREE—Important 


Mail Coup 
Get Fact 


onportunities 40 a ar erm tor 


information Telling How to Get Started 


Vastly increased 
‘deveion t 
tlon of ‘public. addres 
uickis: ectenty old 
Fadia co 


ny opportunities 
sae RSet per oy 
Learn tor 


NOW 
‘ourselt why it offers 


roeress pose 
SHOP TRAINING. 


Here's the Way to Get 
a in a Few Short Weeks 


pl 
EOS 


for Men Who Want to Get Abend 
Commencian Tr TRAGER mSTETUTE, Dept. C13 
‘Grosdwer, 


©) maaio 
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USINESS OF YOUR OWN 


REFRIGERATION—AIR CONDITIONING 
Take a good look at the man you envy. What hi 
he got that you haven't got? The chances are 
success is simply a matter of training. He knows 
hig job. He is a ‘specialist in his. eld. 

Wy, then, should you be content with a small 
job at smail pay.” ‘he door to. opportunity: is 
Open today—wider than ever before Now is the 
time to do something about your future. 

‘Take a friendly tp. Investigate the field of R 
frigeration & Air Conditioning. Here is an ind 
try that offers every opportunity you could 


MAKE BIG MONEY. 


DOLLARS STARTS| 


LIQUID 


SYNTHETIC 


MARBLE 


"YOUR own 
PROF! Iran 


Soe ed ey 
| higher proteable, dixiltied tusioe, 


| COMPOSITION PRODUCTS Co. 


5853 Delmar Biva. Dept. 132 


St. Louis 12, mo. 


food jobs,, security—plenty of chance for 
business of your ‘own. 
ial Training ‘Institute, largest 

most completely equipped school of te" kind. in 
the world, will give you the practical training 
you need.” You can start at home without giving 
Up. Zur ‘present, Job and when you have com: 

leted your theoretical training, we will brin 
You to Chicago where you will learn the practical 
Minow-how" by working on actual equipment in 
our big, expertly staffed shops. 

No advanced schooling is necded. Our unique 
Bjoved methods make everything easy to, grasp: 

fe've trained thousands. Pay as you go. 
when you want to, “But in any case our frst re 
sponsibility is to prepare you for a better job and 
@ happier future. And after you have graduated 
You enjoy all the advantages of our. life-time 
Employment’ service—wherever You go, when 
ever you need it. 

FACTS ABOUT THE INSTITUTE, 
Founded in 1916," Has trained more than 400,000 
men for practical work in industrial fields. From 
1942 through 1945 trained specialized technicians, 
exclusively, for the Army. Navy and Marine 
Corps. Now training thousands of veterans under 
the G.I. Bill, both in its Residence Schools and 
by home-study. Occupies five buildings of its 
own, ‘over $500,000 invested in training f 
llities, with an instruction staff of more than 100 
men, Known everywhere as America’s foremost 
school of practical training for industry, 


Don't delay. Time is passing fast. Mark and mail 
the coupon below. It will bring you, without obl 
gation, full details of this and other courses, from 
Which 'you may choose. Take the step that may 
be the turning point in your career to a better jol 
and bigger earnings, 


Vaiparaiso Technical Institute. Dept. 503, Valparaiso, ind. 


ANALYZE HANDWRITING 
Illustrated Lesson F R EE 


and Grapho Analyst 
Opporvunitier eve FREE "Anise 8 


mediate anewer Ale by 
i Dept, 126-M, Springfield, Me. 


| Are You Getting Our Flyers??? 


If not, PRINT your name and address on a penny 
postcard. It will mean dollars in the bank for 
youlll Ask for our latest catalog and flyer. Dept. PS. 


RADIO EQUIPMENT CO. 


THIS CUUPUN MAT BE nal 


SEND FOR TM aca 
THIS BOOK 
—IT'S FREE 


Industrial Training Institute, 
2150 Lawrence Ave., Dept P2LR Chicago 25, Ti. 
I am interested in getting ahead. Send me FREE 


copy of your “Camera Visit" book. I would like to train 
for. (name field). 
Name. 

Address. 

city. S 


Are you a Veterai 


GET THE FACTS ABOUT AMERICA'S FORE- 
MOST SCHOOL OF PRACTICAL TRAINING 


tools keen-culting, motors and 
pulleys supple, with 


specie: | PRACTICAL TECHNICAL TRAINING 


COURS! ‘Train for a substantial career in industry... or a business of your 


SERVICE sens own. Our time-tested Concentric System enables you to build your 
to 12 Bont 


wetas career step by step. Each month course is complete in itself, yet 


prepares you for advanced courses. Stay as long as circumstances 
permit—until you reach the top step in your technical training. More 
than 1,292 students now enrolled from 48 states and 8 overseas 
countries. Faculty of 92 specialists, World-wide alumni counselor com- 
mittee. Terms start January, April, July. SEND COUPON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING 


‘A Technical Institute 


Soo e i Pn nnnnnny 


Degree i tachinen 
Male" ctromet 


Highest 
ROYALTIES and CASH 


FOR INVENTIONS 
When We Market Them 


INVENTION MARKETING SERV CE “’ NFA ALLFIED’ 
Write for FREE booklet 


Trained Artists are Capable of Earning 
$50, $60, $75 a WEEK! / 


‘You can learn to draw at, beme in 


FITS included 


Tul eforantion ‘sed. yout Free Book, “rt tor 
Plearure and Prost. 


FALSE TEETH 
FIT TIGHT o? tite 
With One Application 


Professionally Developed AMAZING 


REAL COMFORT INSTANTLY PRMCORODORe ed 
Cetherlossnes and 

FOR ALL PLATE WEARERS ainaipereapdoe 

beats and divappeere—forever. 

NOT MESSY + NOT STICKY 

Wot» pate—tot « powder 

Usrelogment i the eld 

caeene cc pale ‘Comtor wo fr fet'8 

on poweue ° 

mmoth bet permancaty wih one opplication’ 


ti 
Me eerste perfect plate comfort permanently with 
SEND NO MONEY 4c pre wy 1 oe 


Or send $1 nd we wil poy poe 


riers Inc. new’ 


verneont NeW Westinghouse Generator]  ‘ 


200 Amp. 5700 Watts 28 Volts 


$39.75 +. 


3 packed in, 


A orces 307 


GOVERNMENT $ SURPLUS ‘& HARDWARE SALES 


1627-29 N. Damen Ave., Ch Phone ARM 2518 


48 poputar science 


rE FAIR Jo YOUR HAIR Want better 
ing hair? Embarrassed by falling dandruff, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
a Blood supply. 

ite today for complete. in- 

formation ‘and satistactiowguaranteed offer. 
Hershey Mfg. Co., 169 S. La Salle, Chicago 3 


IMPORTED SWISS 


WRIST WATCH 


Precision Made With Hends 


We mall COD plus postage or send remit- 
tance. save posta 


VoGuE Je JEWELERS Dept. PS11 


[003 Lecwst, St. Louls, Mo. 


Raise GOLDEN HAMSTERS 


LEARN TRIG 


QUICKLY—EASILY 


an 


REED MFG. CO, 11350-G Burbank Blvd, Voanoned Calif. 


BUILD THIS FREEZER 


FOR LESS THAN $50! 


SAVE MONEY 


From steel barrels 

feuctions ‘gad id View detail § 7 QO 

Bhoto sent Tor $1. 
FREEZERS, 


bet for bunlnee of 300 or 
‘he Casting oF Wall P 
Her Nevetten, 
ENSIVE MOLDS. TC 


PRODUCT, 711s Lapa St, Sn Frans 2, Cat 


é 


WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Metal Part 
‘Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


‘Complete Optics? 
‘Fave More 


cach set of 
‘Stock +042. 


Postpaid, plus $4.80 for Case~Yotal.--~ 
opri ‘nel 


Noniee It 
Parts, add 


ts are not me 
tomer’on all jown below: 
COMPLETE OPTICS & METAL PARTS—Model 


GOMPLETE OPTICS & METAL PARTS —Model M-3, 6 x 30 
joculara The Optics im this set are new, perfect of near= 

s, have. new ‘low reflection "coating. Fact 

‘apd “opiective ‘Assemblies gt Coe 


end low, 
Ske “optics “As “ABOVE 


‘stock =B130-N- 815 


a) erect, 
6 x30) Comted=but altghe 


een cd 
plies ‘and’ ite Binaculer Metal 


Optics and Metal Parts are Available for Monccutars_( 


Binocular). For Complete Details, Write for Bulletin =14-N- 


$15.00 BUYS A $500.00 TELESCOPE 
OBJECTIVE 


WITH BIG 3” 


instrument, brand new with plastic Optics and fixed 
wigig: We 31 Ibe. Wide Heid of ew 

Steck oes S°S18.00 feb. Chicago, Ht, 
Piping We abit 76 ite} 

35, MM KODACHROME PROJECTING LENS SET_Consists of 
Achromatic Lone for projecting: plus a Condensing Lens and 
piece of jorbing Ginas with directions 

Brock = $1.95 Postpaid 


2025- eekysuee eabate rena 
SATISFACTION GUARANTEED 


NEVER HAS THERE BEEN SUCH A 

SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT—TYPE A-10 

There Army Air Forces Bubble 

Seetsate cost the Govt, ‘about 


$125°00 each,’ X real “bargain 
rice. of $12.50! includ 


at our 
ea “wi 


"Al: 
‘spare ‘marking 
point. Wartime used, but where 


Becesanryc ‘repaired 
‘collimated ‘and put Inv good 
Working order. 1f not satisfed 


fa os 
eee ees sheer See 
Fens etn Seth apo amy Bate 
fee Serger soe are i ae 
Aiea beet amet, ete bl a 
ee a 

hee cose 

SSrbenttn’ cts inn 


$22.80 Postpaid 
but suitable for Enlargers 


‘An amazingly effective unit for controlling amount of ight 
Feaching your dyes, Cuts down flare in aky and overwater Ob 


Servations. Easily ana oft ‘ver the eye cups of 
Kmericansimade, 7x50 Blnocuiars Govt. cov shSopgach 
Stock =20,000-W. 2.00" Postoald 


Above Polarizing Attachment also ada 
Binoculars with substitution of special 
‘Stock =20,010-M.. - 6 % 30 Bye-cupe 


ile to Govt. 6 = 30 

“PBe or. Postpaid 

MOUNTED PROJECTING 
LENS SYSTEM 


EL, 01.44 mm. {Just right for 95 mm, 
3. itaide din, 


‘Stock 2720-6. ce 
AIR FORCES GUN sicw 
Attachment. 


‘With Polarising Variable Density 
(Polarizing ‘attachment alone is worth many 
fines the pale of entire unit.) 

Stock 7908-6. 


‘Stock =916-M. 


We have literally millions of wor surplus lenses ond 
sole et borgein’ prices. Write for Cotelog “N'—$ 


Order by Stock No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 
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A Lifetime 
Career 


No Age, nor Physical 
Limitations 


YOUR OPPORTUNITY 


LEARN WATCHMAKING 
and eam, from the stast, higher than average pay . . . 
hours .; . ideal working conditions. . be prepared to 
establish your own business. 


hot 
Requests for our Graduates from Everywhere. Permanent 
positions (no layoffs) $75.00-$100 per week for trained 
‘men, Write today for latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6. MO. 


. «to go to College? 
.. or to enter a Profession? 


High School KUOTE 
at Home 


American School, Dat. HOA, Drerel es 8th St. Chcage37 
‘Send me FREE information covering special traln- 

ects checked below. No obligation oe ms part 

Eee 
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DELCO MOTORS f 


Festiwal H.P. Delep, factory ead 
fe. motor. 


FREE CATALOG™Send for new G. & E, APPLIANCE 8 PARTS 
CATALOG. 


G. & E, Equipment Supply Co. 
Cveed a 


re. at Fulton, Chica 


"a SKINS, n make up FURS. 
seri. a ti fn We 


REE, 
ALE A Ine, Witat Bit, BenL 125, Sagi, te, 


Be T 
ower 
ersonality 


xs Pepe 
" 


© For Farms, Home Work 
1, Model Builders, 


LIKE TO WORK WITH YOUR 
HANDS? THEN GET INTO 
ELECTRIC APPLIANCE 


Repair & Service 
OPEN YOUR that one of three major classifications 
: 


Piet iereay stout magny (7 | Include 
OWN SHOP ioc ntit they orse: cer (A BIG KIT 
ture intended A BIG GROUP of men OF Speers . 
to be the builders, makers, fixers and APPLIANCE 
servicers of life. If you are in this 
group—not completely happy in your TOOLS 


come and handy with tools—A SUG- 
GESTION: 


- LEARN AT HOME 
NEW BOOK In Your Spare Time 


“HOW TO START YOUR feat .s Tpeceett 


‘work Itself 
1B Avoress. 


hen You get Into It 
ny. 


| ROCHESTER’S world-famous industries = 


WANT [YN 03 bn 


For further information, write to the Division of Public Relations, 


Rochester Department of Commerce, 54 Court St., Rochester 4, 
New York. 


“A City of Rochester Service” 


~ RAILWAY POSTAL CLERKS | *2?756 '0.53,021 


$2,300 First Year regular aL 
MANY OTHER GOVERNMENT JOBS 
igh 3c 
Sen, Se 


MEN—WOMEN 
Veterans Get Preference 
Mail Coupon immediately—today sure. 


1 Gone. “Advise ars, 
I work, vacation, ete. ‘Tell me how to" prepare for a 
{ Potitiog. 
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Rheumatism Yields 
To Drugless Method 
Of Treatment 


Excelsior Springs, Mo. So successful has a 
comparatively new, drugiess method proven 
for treating rheumatism and arthritis that an 
amazing new book will be sent free to any 
reader of this paper who will write for it. 

‘This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only tem- 
porary relief and fail to remove the causes of 
the trouble. 

The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
rheumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new system of treatment is fully described in 
the book and tells how it may be possible for 
you to find freedom from rheumatism. 

You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a free 
copy of the book entitled, “Good Health, Life's 
Greatest Blessing.” Address your letter to The 
Ball Clinic, Dept. 36, Excelsior Springs, Mo., 
but be sure to write today. 


Illustrates 


It Post Cards 


FREE! Learn now thousands of merchants 
and business men are boosting sales 

juct_shorta; ith Ic messages — prin 
Ei'a"few minutes ‘on tearda =~ with 


Aimazing, new. patented CARBMASTER. Your 
todays” i pecials, read ‘a 
neremorning: Net "toy, bata sterdyr aSrers 


Bin mracetiseete mega 
SEND NAME St splice acne 
ideas for your business and complete, unique 
advertising plans. Rush your name today. 
CARDMASTER COMPANY 
4546 Ravenswood, Dept. 1611, Chicago 40, I. 


§2 porutar science 


FIREWORKS! 


CHINESE FIRE CRACKERS 
Immediate Delivery 


80/16—1%5 Jolly Brond 
80/20—1%4 Jelly 
80/16—1% Cock Brand. 
80/20—1% Cock Brand 


SMOKE BOMBS "=" $10.00 


"acs $10.00 
TERMS CASH WITH ORDER 
UNITED FIREWORKS MFG. CO., INC. 


DAYTON 7, OHIO 


5.50 per bundle 


WESTERN GRAFTSWEN 1908°Prmam se, Omaha 2, Nebr. 


LATHE OWNERS—ATTENTION 


If- your present metal lathe is without power cross-feed, 
you can now build your own. All parts available from 
‘our nearest mill supplier or jobber nnd scrap box, Poa 
ive" nomslip_performance-cho ‘belts xed, Adaptable. to 
Tnthes. "Make the most of this 

culled ickoria rat and cone 
$2.95. Send Money Order 


all. metal sereweutting 
winter In your shop 
dlete Instructions sent 


today to: 
JAMES B. WATERS, 
sais Georgia Aver, N:Ws, Washington 11) D. c. 


Become a Doctor of PSYCHOLOGY 


ch uhe secret of contentment, happiness 
nee the sevelation af truth Chartered 
ook. BOLLEGE OF 

‘obieage. 


ae 
Modernize Your Gun! Improve Your Score! 


Most di 
breakabl 


Breakable! For Coit Smith & Weason a 
ies, Luger & Mussers in a wide choice of beatiful 
dealeae’ in Ivory, pearl, walauty onyx, ete. Low prices, FREE 
CATALOG. ‘Deslere Wanted.” 27 = 


‘SPORTS, INC., (Mtrs.) 5501 Broadway, Dept. $-11, Chicago 40, tl. 
REAL RELIEF FOR RUPTURE 
ie 


of real relief, Scien tically 
The WEB Truss Co. Dept. $-16, Hagerstown, Md. 


‘made. of 
wababie materials, 
® fupport 
NEEDED. Satisfaction 


strong, 
ives the 
HERE 


hhow to-do wonders with 
poultry, tivestock, ete 


ED ROBINSON + BOX 2811 « NOROTON, CONNECTICUT 


GASOLINE ENGINE 


Used Gov't Surplus — Air- 
Cooled Briggs-Stratton or | 
Wisconsin Engine. Our sale 


SAVE ON 
we 
Ais ier puawrs | EVERYTHING 


3,000 Watt, 110 voit, Sale| 1M RADIO! 
Price 
F.O.B., K.C $124.50 


Write for illustrated circulor 
= immediate delivery = 


MIDWEST SURPLUS SALES Sree sor ue, 


STAMMER? g 


east fa 


Send for your FREE copy of the 
NEW HOME RADIOS — most complete Buying Guide for 
_, Everything in Radio! Here's the 


h elrste Catalog for Servicemen, Dealers, 

Soundmen, Amateurs, Buildersand 

CARTOON NG] Experimencers, Features the 
world's largest and most complete 

SAE MOM aah tn stocks of radio and electronic sup 

"aay Pome Five plies—auality equipment at low- 

GEUFES Eisen senses, ost. 6, Pall Cece, Wie. SERVICE SUPPLIES esr prices! Get the speedy service 


BUILDERS’ SUPPLIES and expert help you want from 
ALLIED—Radio's Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


MAKEUP TO $1000.00 A MONTH 


Own Your Own Business Now! 


Make more money the modern way. Send for Get everything for every radio use: 

FREE bulletin No. 11A for details on the Latest type home radio models, 

Modern Lawn Mower Sharpener. AMATEUR GEAR Phono-radios, recorders, commu. 

MODERN MANUFACTURING COMPANY ear cod epeee 
160 N, FAIR OAKS, PASADENA, CAL. | gear, 


phy | “REPAIRING CAR BATTERIES” 


At Home! Easy Too! Free Circulars! 
Soe Dept. $-1 Grand Junction, Colorado 


largest se- 
lection of instructive radio books 
=all at lowest prices! 


SOUND SYSTEMS 


LEARN WATCH and CLOCK REPAIRING 
Star traning py for a,bettr paying Job oc four owe, rottabie but 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-LL-7 


* Dy FREE MEMBERSHIP X |! Shicose 7, lincis 
STRONG MEWS CLUB 4 || Rush FREE 164-Page Caatos 
1 AACA. aa a |! Name. 


Address. sesseeseee 
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SALESMEN WANTED 


BARGAIN | 
3X ARMY TELESCOPE} | 


Original Cost $150.00 — Our Price $7.50 


You con Establish @ 
Profitable Busines 
Handling America’s 
Largest Fire Extin= 
guisher Line. 


ect to echools, taoe 
at te. 


DEPT. 92-25, FYR*FYTER €O., DAYTON 1, 


| Big New Novelty Catalog Now Ready! 


500 Pages.’ 5000, Amazing Novel 


* 
TELEVISION 4 oJ 
Antennas-also FM and Amateur | FREE ‘citssceres wines eve 
IMMEDIATE SHIPMENTS Sennen with Each Orser! 
towsst peices @ 30-DAY TRIAL OFFER sen 
Available ot the Better Dealers LES. 


FRee Guang ul fotermntion Lo 
ed fr crelor Slog Paina 


$/C LABORATORIES, INC. Prices, 
2 ivamemn tener tit | LEE EYE GLASSES CO. 
G48 Esston, Dept.g-2, St. Loule 13, Misseurt 


Fistula Is 


Say You Saw It 


In Popular Science R 
eal Threat 
HIS IS THE BUSINESS YOU DREAM ABOU 


FREE BOOK — Explains Other 
Related Ailments 


40-page FREE BOOK—tells facts about Fistula, 
Rectal Abscess, Piles and other rectal and colon dis: 
giders: also related aliments and latest corrective 
Greatments "‘Thoraton & Minor Clinic, Suite 1149, 
e, Kansas City, Mo. 


PAINT YOUR CAR “WYP E 20% 


NEW AUTO ENAMEL. 
You wa ON stead y rch rage 


Get Beautiful Mirror-Like Finish 
That Looks pike we yat Job! 


": 
Yhose on ‘newest "model eats, Goes over any ‘other 
Inequer oF enamel 


NEW MONEY-MAKING BUSINESS! 


WYPE 2 CARS DAILY for $25.00 each— 


eaters, 


SEND NO MONEY! ORDER WYPE roa Per Quart ONE QUART DOES ENTIRE JOB! DRIES TO 

ACK ee GLISTENING PROFESSIONAL FINISH! 
He nike 1 2 335 NOT a wax or polish but a ha 
BNO cacao nomri mat mepemcet ENAMEY th Wim week anvontcan on 
inoney’ with orders WE Pay’ postage. Bee Four denier oF ovdcr i ood or to get started in this BIG-MONEY Business! 


WYPE CORP. Dept. 60-M, 2214 Dolman St. ST. LOUIS, MO. 


LEARN MEAT CUTTING ‘seven got 


ay 
(mare 


‘The sendy, dependable wade of Meat Cattng uch ens, pri semis of wacconfl. grads, Sead coupon 
quickly by improved HOME METHOD. National School, for FREE etn NOW! 
Sabhed_ over 25 years, has organized it famous "Learn MAIL THIS 
By Doing’ Classroom, Cutting room and Retail Market 
truining system ito sound, praca! HOME STUDY. form. | Mationl Schoo of Meat Ctting 
Now, by the miracle of this EXTENSION TRAINING | chanaisine. No obligation. No’ Salect® 
gon cha pevbare a Your Some Tie At Hee, far a bets 
job, bigger responsibilities or success and security in a store | **™*- 
of our own, Remember, PEOPLE MUST EAT! 
Bir coli Semen, atin, traticaey lle 
a complete set etventon, For begieace or mca oth 
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Speedy Paint Sprayers 


LESS MOTOR 


wzee <paw 


wonumavz0n 


AKES SEWING \ 
LEASURE? J 


A COMPLETE SEWING MACHINE 


ce editable for 
apiece ‘of Sewing Machine. 
eaeal few second: 


M 
AP 


| 

Uses Hp. Motor 

Complete as illustrated, less motor 
ft 


No. 
No. 444 Outfit, twin cyl. c 


447 2250 rpm. Drill’ $18,95 POWER TOOLS, 
” 37 rpm. Drill "38.95 RADIOS, TOYS 
Speciai—Closing Out AN Hobbyerast Supplies 


INDIANA 
| 20 £& Sycamore Dept. PS- 


APTITUDE TESTS 2ireroivste 


Step Rheostat 

Gian Plug and Socket 

70 MO- 

RISO BE USED TO MO- 

4 OTHER. APPLIANCES; 
15 NEEDED 


OUTFIT CAN 
TORIZE MANY O71 
WHERE CONTROL! 


NAVIGATO 


| OF SHIPS * OF PLANES 


‘i. Plan, 
OF NAVIGATION, Dept. 3, Annapolis, Md. 


NOW! 
EXTRAORDINARY 
New GOV’T RELEASE! 


Shoots A High Pressure Stream Of 30 
e 
ALL PURPOSE STIRRUP 


MUFFLERS 


STEELS and ALUMINUMS 

with a motorboat tone 
SINGLES, Chev, V8, Plymouth 
Steels $5.50, Aluminum $6.50. 
hry, 


WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 


the thing for 


Cherie amie RUPTURED? 


Basemen Get Relief This Proven Way 


Why try to worry along with trusses that gouy 

fesh—press heavily on hips and spine—enlarge o 

fall to hold rupture? You need the Cluthe. No ley 
OF cutting belts. Automatic adjustable pad hol 

opening—follows every body movement with instant In- 


‘umber of pups 


naa at vee creased support in case of strain. Cannot alip whether at 


work or play. Light. Waterproof. Can be worn in 
Send for amazing FREE bcok, “Advice To Ruptured,” 
details of liberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Writ 


| Gluthe Sons, Dept. 14, Bloomfield, New J 


2905 W. Madison St. Chicago 12, Il. 


5B poputar science 


Give yourself the Backing Of a 
GREAT GROWING INDUSTRY , 
a=] Bla 


REFRIGERATION 
AIR CONDITIONING 


Begin Training at Home 
or Come fae dad Shops 


1, training for this 


Get started right-prepare quickly by C. 


"in pay—widespread demand . finish in our big, 

ractical home training or shop training for At home you get 

" Wwant to service, install, maintain, repair, Y instruction—actual 
rebuild household and commercial refrigerators. Get into this 
Held’ now- take advantage of important ‘new developments 


ch  Froze ev indonril es i 

ling to newspa “Engineers in rin the (air con FREE Big 

Demand penne teen ‘natallations ae Illustrated 
‘butcher shops, taverns, florists, bakeries, etc. Yes—get Picture Book 


eration and air conditioning now—get in now while 


and you have the chance to build a suecess- Commercial Trades Institute | Mail Coupon 


Bit ittng otaree 
START NOW-Full and Part Time Earnings pennadinndrannarepns nett: 


ae vown to get in on ground 
Fill Out, Cut Ou! 
FACTS FREE for Men Who W. 


ay started with ial iavertment 
Trodes Insti 


CONSULTATION AND 
tute, Dept. Ac111 
/ Greenteat, Chicoge 26, lil, 


ted Picture Book and other information 
Hon and Air Conditioning. 
eteran () Non Veteran 


Mail Today 


10 Get Aheod 


LEARN DRAFTING NOW FOR BEST OPPORTUNITIES 
IN ALL THE BIG OPPORTUNITY FIELDS! ‘s::: 


F 1 Will Train You at 
{ Home Until You Get 
eh ome a GOOD PAY JOBE erence babe 


Plan now for a better job and better ris 
Industri¢ 


Design 


sof draftomee and designers nnust cone Bistbetore 
uy_new production oF construction can begin. Get into 
Drafting now! 


ot 


] 
. 
cs) 


‘wilt-bring: advancement nd 
Day raises as deserved. Give ase to insure Teply 


Mail Coupon for VITAL FACTS. 


or, Ire 
aa eras Oe tia! Desenng, 
Four PAN Row aut Sivecaea haar pon! 2 
When You Sur! Drafwnen rank top because drafting igen a Deen wand 
Profesional tnrumenia, Sy earn Bees ony 

ay 
hat Soin fost His pay i ee wong 
RISES conitiomare habet 
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BE YOUR OWN BOSS: 


[EARN mer 


HIGHLY PAID FIELD 


UNCROWDED, interesting business Port 


Fustall your own 
PRIVATE 


Telephone System 


With these self-contained 


AEM incoroved tor Veterans) Sond ponte 


collet ond proot 


ATER HYDE 


© No external power Is required - installation is 
simple, requiring only two wires or one wire and 
{ground and you can use as many units a8 you need 
fo one palr of wires: 


© You'll find them useful and time saving on the 
farm, on construction projects, on broadcast re~ 
motes, in your business, and wherever you need 
communication. They work and ring up to 80 miles. 


PANTS + TIES + LAPELS 
SAVE TIME AND MONEY. 
Belpocket and you're rendy Vo, 
cloth, no. board, ‘no bother. wo 


vl 


ste''bept. PS. 
cincinnatl, Onis 


© These telephones are not toys. They are Army 
surplus = slightly used, checked and Inspected. Guai 
anteed to be in exceltent condition. Dimensions: 
Six Oh"x 9} 


Your own ELECTROPLATING Busines 


r 
Beads AUDE! 
AUTO GUIDE, 


‘This book saves 


3—Operation Manean City. Me. 


: ae Is Your Rupture 


Er FLMlo DRE, wroRauii swirt HERE? 


AND DIESEL ENGINES FULLY COVERED 

ore 1800 a a iiuttrations showing Joside views ot | Whycontinue towuffer with an uncom; 

AeA To Set c¢}='ts aot rom aovitenee tr Yorten aecoe? GUARANTEED ori cosid you noth- 

ing. Send for the facts about my Per 

feed “truss invention — the. Brooks 

for reducible rupture—wit 

the patented AI-CUSHION support 

that works silently with Nature to give 

protection. Thousands bought by 
Soctors. 


293 Sante se. 


im. | BROOKS APPLIANCE CO. u8222 


58 poputar science 


POWERFUL WAR-TESTED 


PUTT-PUTT 


GIVES YOU APPROX. 4 H.P. 


GASOLINE MOTOR 


plus 24-28 volt 70 amp 2000 watt 


D. C. GENERATOR 
For only $6950 complete 


BR M arapio company 


DEPT. S-11, 1426 N. QUINCY ST., ARLINGTON, VIRGINIA 


Oem 
FREE INFORMATION ON A GREAT 
NEW aes MAKING people LY 


SEND FOR 


DETAILS 
A MONEY-MAKING BUSINESS FOR THE LITTLE 
MAN! NO EXTENSIVE CAPITAL NEEDED! 
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FUN TO HIT THE IAcKPOT 


Have all the theils of winning with “Pot-Luck”* 
++ the familiar symbols of cherries, bells and 
lemons turn up by [ust pushing plunger. You 

Wonderful for 


gather in your chips. 
Sent to you complete with chips and Ine 

structions. Durably made of heavy pressed 

steel. Toke it wth you on trips or use It at 

Parties for amazing enjoyment. Guaranteed 

to please or REFUND OF PURCHASE PRICE IM 
DAYS. 


| 
| 


AUXILIARY POWER PLANTS 


Govt cost $300. o 
‘Description availa 
MEW YORK OUTLET & SALES CORP. 144 Chambers St. N.Y. 7 4.Y. 


ELECTRIC LIGHT JAZZ BOW TIE! 


Astonish, amaze your friends 
of the party. Have 
Enuby"pat on 


bow the, ord. ti 
your ‘order’ today 


ROLY POLY EYES 
$ q ‘Complete with stand. No 
“ 2 
—— ‘Kmasing"“Gusnin Chariie®™ 
Grinks and drinks; he 1s 
order today. Special prices on all 
articles to dealers. 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 
Take Third Dimension Pictures with the 
7 ‘STEREO-TACH and your own camera! 
fil and lfcike! You can's reproduce « Sedicnension 
Picture in flat 2-dimension printing! 


ute No 10.—Tach nnd Trampar. 
tower ior (ranopareniea, with 


‘The Storeo-Tach 


“Third. Dimension Projection, the STEREO- 
FLECTOR! Just Outt ee your dealer or were, 


ADvEETIsING DIPLAT, ING. DgtPS.9 COVINGTON, KENTUCKY 


ee Tas, 


Transparency For 


‘Sretem turn Ch 
‘iso Range, Heater 


Sur demand for this’ Amusing” investon, 
NORTHWEST MFG, CO, OO6-N, Mitehall, $. Dak. ina 


MYSTERY DRINKING BIRD WITH 
springs.” no. eadeets, 0 
not_mechanical 
always thirsty. You won't believe your 
eyes, Young and old go wild over him. 
‘Two Unique Xmas ifts. Mall your 
BERNARD FINE CO., INC. 
S01 Sixth Ave. Dept. PSE New York 11, New York 


ART STUDENTS 
BEAUTIFUL HOLLYWOOD MODELS 
Art Flims Suitable for Study of 
Ettective Lighting & Composition 


are 34-88 108 Ie 


EIGHT SIXTEEN FILMS, 


DONTE, 


Sra KLIPETTE ‘Sine KLIPETTE ="? 


AUTOMOTIVE & TRACTOR 
ble. shoot 


Tot 


ST cin “pions ond "spcticshons,"ousiery 


tlevations, every phose. 32 WEE 


PLUMBING _ Fawyieaiaghaudaiemevot paar 
”, 


‘worked out in our own plumbing shop. 34 WEI 


ELECTRICITY 


repair. 34 WEEKS. 


There's an Endless Demand YBa STE IR on cies sin on onan ss 
for ‘the Man Who Knows” SHOE REPAIR J wr of recontoning and 


oe 
vol ‘Our Em- 
iment helps yOu 


ST | oo 


Plumbing 
Dloyment - 
VETERANS — Ht ed 


jon ond Today! 


‘governmer 


Address 


VARIABLE SPEED 
Profi by Increasing Demond gl ATTACHMENT 


for Belts, Purses, Gloves 
Woolskin Toys — 


Send ten cents 

quarters. Complete stock. All tools ot once for cat. 

ond accessories. Instructions _ olog of money- 

come with ma: making ideos 
terials. Imme- 

For new, 16-pege catalog. 

write 1a J.C LARSON COMPANY 


178 N Wacker Or., Chicege 6, Ill 


Every one of the thousands 
Of concrete floors rep: 


ical 
FREE 


SUPPLEMENT & GIFT GUIDE 


SUPER VALUES FOR YOUR LIST—FOR YOURSELF 


A election of small home electrical appliances, 


++ and lots more. 


| 


MAKE : MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpose Mognesivm Oxychloride Fleering 


THE MODERN PLASTIC FLOORING 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
200 Block S. Franklintown Rd, Baltimore 23, Md. 


Full 


EW 


| ORIGINALLY sold up to $55 


ly Guaranteed rch | 98 


Compoc!-Wired Reody t 
perce: Wie 25033018 91,95 
sets Deseo ica 
SINGER tity 
caesar 


JEWELRY FINDINGS 


IMITATIO 


PRECIOUS and clOUS 


Le MANUFACTURING co. 
Dept. M — Burlington, Wis 


EARN BIG — 
BE AN ARTIST 


fe drawings from live 


models, art poses, anatomy, cartoons, eatie 
catures and many others, 


OVER 200 ILLUSTRATIONS 

Extra! For Prompt Action 

5 COMPLETE ART BOOKS 
‘ON ALL SUBJECTS OF ART 
EVERYTHING POSTPAID 


D ARTISTS 


©. Box 2344, Los Angeles 53, Calif. 


Hew! . 
MONEY-SAVING 
HOME CLIPPER 
FOR ALL THE FAMILY 


ur dealer 


Save big money on your Ask 
family haircuts. This new, 
electric home clip pays for 


BELLE CITY 
APPLIANCE CO. 


Department S 
RACINE, WISCONSIN 


Tins w. Pen, tae Angin 6st 


“ELECTRIC WELDER 


then | 


HOME INDUSTRIES, 1310 


RADIO—FM 
TELEVISION 


BE A TOP-WAGE 
A MECHANIC NOW! 


sn HIGH PAY tn Auto Body 

1 Metclgeration "Ale Conditioning and 

be EGU TRADES. Any ahiled workman wil 
des have the Best of lima steady, 


1, mderneaulpnent In 
thousands ef successor gracuaten 


‘OPENINGS NOW. WRITE’ T 
STEVINSON AUTOMOTIVE SCHOOL 


2008 Moin Street (PSM) Kontos City, Me. 


Let Them Work for 
YOU as They 
Have for These 
Successful Men! 


Quick, ied), Low Cost Help 
gr BETTER JOBS! 


Sent C.0.D. Anywhere malt 
in U. S. Money Back COUPON 
if Not Sotisfied 


poling, Air Conditionin, 
Sarees : 


er aoe ee a 


0 Cheek or Money Order enclosed $ 
1 Sena €.0.D. plus postare. 


by Leading Booksetiers 
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SEF Gg! POCKET 
Sid: PURSE S2 a 


pas of 


GENUINE ARMY 
Gewune ABMY any 2-strand wire; several phones on 


some line if desired. Oper- 
BATTLEFIELD PROVEN! ores on standard fleshlight 


batteries. Compact, rugged 
= porgble. 
equals cst pest ‘doy 


GOOD id omrarie 


0 ‘oni 3 20 


“a AIR TANK WI 


deol pete Ale Tank te caery 
in cor, Wil completely afote 
feor tres trom ene fllng 

Mates wenderfel presser tank 
lor pat ond nseciciae 

ing. on. Complete wih 

‘ot check, vole tor 


NEW- per pair, complete 
with heavy canvas cose 

329.50; leather $3: 
USED - per pair complete 
with either case.. $19.50 
Esra wire, new $00 ft $3.50 


V2 mile reel $10.50. Yome resi 
$16.00.FOR Socromente. NoCOD 


W. F. TEAGUE & COMPANY 


714 CENTRAL, KANSAS CITY. 6, KANSAS 


SUPER-MITE RADIO 


PACKS AMAZING POWER! 


Write for FREE 
Ilustrated Catalog 
MAKES IDEAL CHRISTMAS GIFT 


money onoee, LORIS SALES 


WOULD you like to, bu 
yourself a nice bi. chun 


Mew York city 7 


als ke 9 


2 ed fa 
eer) “MASONRY 
i ie CARPENTRY 


Phones yo rte Dep Ot for complete 
Information. NG revise whi 


TRADIO Inc. ‘New scree Opener 
nstaLL DUAL WHEELS | Less tHan 10 MINUTES 


On your Ti 7 Pick-up Truck, Farm Wa 
with STANDARD WHEELS 


In lesa than ten minutes, at an amazing low cost, 


you.ean now convert your vehicle to dual wheels’ ONLY 
We've eliminated the expense of changing your 
wheels and hubs, or changing the entire axle. All 


you need is a rim wreneh to install dual wheels 
Yourself. DUAL WHEEL CONVERTERS are 

guaranteed to do the job or your money back At COMPLETE SET 

Your equipment dealer or write to Northwestern 

Auto Parts Co., 834 N, ith St., Minneapolis 11, Minn. } 


NORTHWESTERN AUTO PARTS Ci 


Please send me. Dual Wheel Converters at $28.50 each. i/ 
(Ford (} CHEV [] DODGE-PLYM [] JEEP ¢v cHeck 
NAME ADoREs MONEY ORDER [] 


64 porutar science 


| WOW, 
‘Au 


Test-O-Lite ious 
SES qu THE NEON GLOW “ 


-- LOCATES TROUBLE 
INSTANTLY in electric ce 


PUTS “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


inane 


I COMMANDO-TOUGH 


ORIT EON 'T COST YOU A CENT! 


200 Central Ave. Newark, N.J. 


‘GIVE ME 10 MINUTES A DAY 
Learn My Ua) Tested Secrets Of ig ol 


FREES". 
Sees. 


Say You Saw 
It In Popular Science 


xx* MACHINERY *x* 


A 10-Ton Press © 
at Low Cost 


rating, bending, 


th this press. 
Ten-ton capacity provides ample 
pressure. Adjustable table takes 
work up to 18 inches wide and 
10% inches high. Send for free 
bulletin showing press and 
wide variety of accessories. 


UT-10A Press f.0.b. factory $28.25 
DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 
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WAR SURPLUS BARGAIN SPECIAL | 


BRAND NEW! 
VACUUM-AIR 
HYDRAULIC 


FUEL 


Now Only 
$995 


Postpaid in U.S.A. 


WORTH MANY Ua THIS LOW SALE PRICE 


‘SPRAYING 
MACHINES 


GROBAN SUPPLY CO. ere ‘a 


NEW!—A real Gloucester fsh- 
‘erman on 1/8” scale. Com- 
plete kit $12.50, Other new 
kits and fittings to Model 
Shipways standards. 

Fi=—— MODEL SMIPWAYS, FOLIO 20 


Masonry Spraying] | 
+++ Today’s Outstanding 
Business Opportunity | | 


ATOMIC BALL 
POINT PEN 
No. R360 Styled after 


20 YEAR senvict 
GUARANT 


aera ri oasiaa 
Siaods back of every pen 


Satiated 1 re 
fare tevtor fut rerund, 


$1.00 * $2.00 


00 
Postpaid 
9-47 Frank Le Center, Minn. 


SPEAK A FOREIGN LANGUAGE—IN ONE WEEK 


NEW METHOD 
GUARANTEED 
OR MONEY BACK! 


Padi ae a 


i 


pn een 


Say You Saw It 


In Popular Science 


| BACKACHE, 


LEG PAINS MAY 


BE DANGER SIG SIGN 


If yee Retecre. ing you mlserablo, 
don't Just complain and 4 thing about them. 
may ning you that, your Kidneys need tciention, 


‘chief way of taking excess 


‘The 
ot, the blood. ‘They help 


‘kidneys are Nature's 


sonous waste 


n’s Pills. 


WANTED 


MAN WITH CAR 


No Time Like 
Now to Get In 


no trick to make 
UseYour 
CAR 


iy to Raise 
Your 


PRINT YOUR OWN 


¢ CARDS 
© LETTERS 
© POSTCARDS 


sz #328 


Declers send for 
Discounts 


COASTAL DISTRIBUTORS 
553 Market St. Newark 5, N. J. 


ime, Effort, Money In 


APPLIANCE REPAIRING! 


New Model "#0" checks all appliances. AC 
‘ammeter range 0-15 Amp. Serves us watimeter 


AMUN Co 16188, West etre, Let Anal 7, at. 


LOW-PRICED 
LARGE-IMAGE 
TELEVISION 
IS HERE! 


ONLY 


*289"° 


Transvision’s 
New 12” Tube Kit 


Gives You Larger Image Than 
Sets Selling at 8500 


© Here is your chance to get low-priced, large-mage tele 
vision with an easy-to-assemble Transvision Television 
Kit! After only 20 working hours you'll have a ringside 
seat at fights and bal eames with a “bigurlite” tele 
Vision set. 


- 


Nothing extra to buy! specially designed 
folded dipole ‘unit pre-assembled, 
and pre-tuned f besides 
12” picture tube large enough for Even solder 


fs supplied! 


If you can read road map you can put sv isto 


kit together! Complete novices have done ollowing 
the simple step-by-step directions. All y is a screws 
driver and soldering iron to finish off the assembly. Fac 


tory guarantees high quality, clear, sharp reproduction as 
kood as sets selling at twice the price, 

9, join over 10,000 satistled people who have saved 
ey by putting an easy-toassemble Transvision Tele- 
Vision Kit together, Beat high-priced finished et cus 
Order today. A $23 deposit: will assure early 
(Beautifully ‘turned walnut cabinet availabl 
who wish It, at low cost.) (Also, n limited 1 
Tube kits still available at $100.30) 


“MAIL THIS FOR FREE DETAILS: 
Beacon Television, Inc., Dept. PS-11B 
143 E. 49th Street, New York 17, N. Y. 


Gentlemen: 

Please send me more Information about Transvision’s 
fnevemble, large image 12” tube television 

iz" tube set (78 sa. in. Image) 

7 tube set (25-99 40. Image) 


Say You Saw ItIn Popular Science 


Water, fan bel 
Tor your copy ot 


‘AUTOPOWER tells you how in plain, easy, simple, and illustrated in- 
structions that anyone can follow. Change auto generators into useful, 
Dractical AC and DC generators and motors with voltage from 2 to 
T'000 volts, for power. light, weldi 
experience nor special tools seeded. 
‘otc. Already used and eadorsed by thousands. Send 
‘AUTOPOWER.”" Only $1.00 postpaid 


AUTOPOWER INC., 2118 Pine St., St. Louis 3, Mo. 


LONE 


fom 


radio, sound, ete. No previous 
jenerators can be driven by wind, 
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™ JIFFY CABINET 
THE HANDY WAY TO KEEP SMALL PARTS, 
WASHERS, NAILS, SCREWS, NUTS, BOLTS AT HAND 


Here's the smart way to keep small 
or at your work 
ab 


sures long 
time-saving service. Why fumble? 
With the Jiffy you know where it is, 
—you can get it in a hurry, 82 
drawer size—$4.95; 64 drawer size— 
$7.95 postpaid. Send check or money 
order—no C.0.D.'s please 


KAYTEE PRODUCTS 


Box #588 Canton, Ohio 


Fortheamateurand 
End sculptor. Giv= 
ing detaied study 
of every part ol 
body 


“The Book They’ re Talking About” 


MALE AND FEMALE, POSED AND IN ACTION ONLY 


Se 
| R_OWN BUSINESS 
| and L.. BIG Prati 


“BING PRODUCTS 
Dept. 8-25, 88 Broad Street Boston 10, Mass. 


GARDEN TRACTORS 


SPEEDEX SAVE UP TO 
$100.00 OR MORE 
BY PURCHASING NOW 


Immediate delivery in limited 
quantiti full information 
write for free circular, 


Pass 


POND GARDEN TRACTOR COMPANY 


Box 216 RAVENNA, OHIO 


Brown PLANT GENERATOR 


Say You Saw It 
In Popular Science 


wrapper.) Outhide of U. 5. A. Send $1.25 $yoo 


CO., DEPT. 520-A, LYNBROOK, NEW YORK 


Ball-Bearing SPEED WHEELS 


Whi 


Juvenil 


s, solid tires, no bearings ! 
1 wheels............. 600 
6” wheels. 50e 

4” wheels 30¢ ae Flere 8 OulyOue 


eae 


gr 88) | MAILMEMONDAY 
ezine "se7s | {BOOKKEEPING x0 TAX METHOD 


10 x 2.75" sng nine tte Pace $7.25 
8x1" $4.90 


og ae Thee most talked-about” 


EE BLUEPRINTS WITH ALL WHEEL ORDERS 
Enclose check with order 


JIM BROWN TOY COMPANY SERVICE <« America 
tora home vse Aree 10, Oho 
. TRSsTCTION 
FLASHLIGHT unessctiy Ataned suk DOES ALL you cords 7 
Pints, fine for mecpante cleric “fade Fa keeping and tax compilations at one low fee 
eh Ty hy 


Other Uses Plastle 12" extension (O” stift and 6” Gexible) 
Rajustable.tovany angle, Originally priced over #4.00 


peliielaee “$180 | | DESIGNED for YOUR écscneoa 


Hundr other items—WRITE FOR CIRCULAR " Waue the BEST-- 
Get te FACTS 


ZF \0OK IM YOUR PHONE BOOK FOR 


7 WAIL-ME-MONDAY” 


OR WRITE DEPT, P-9 


a aa eee Pr peepee 7 peel 1929 FIRST AVENUE 
WANTED—Ambidious¥en y MONDAY saw O1EGO 1, CALIFORKIA 


seat 
ines thro 

orem complet 

{or ‘tree price. 
RictonPmice mre, co., 


who would like to go to this famous school, Stream-lined courses 
In Diesel, Diesel Blectric, Blectricity, Radio Mechanics, Refriger= 
ation, Air-Conditioning. Write for FREE catalog 

{Y TECHNICAL SCHOOLS 
1653 So, Grand 


Louis, Mo. 


7 OVERCOME FEAR, WORRY 


REGAIN PEACE of MIND, HAPPINESS, JOY of LIVING 


If you are among the many beset by personal mental problems resulting 
from the war, or find social and economic readjustment difficult, take 
courage! Your anxiety can be quickly replaced by 
develop a strong, powerful personalit y 
roblems, regain self-mastery, mental and physical health. Dr. C. Rad- 
Ph. D. (Vienna University), student of Yoga techniques in India, 
tes all over the world. has perfected a method 


through recordings, enabling you in your own 
home to control your subconscious mind, regain mental harmon; 
joy of living. No will power, no study’ needed. The booklet 
Health, Success and Happiness” fully expl 
mental system. It will be sent to you free, 

your problem. Join the thousands who have benefitted! 


Write today to: 


HOME METHOD 
OF APPLIED PSYCHOLOGY 
DR. C. RADWAN, Ph.D. 


(Vienna. University) RADWAN INC. Dept. A, 366 Madison Ave, New York 17, N.Y. 


MAKES SWELL GIFTS, 
NOVELTIES, THINGS 
TO SELL! 


ressure. Use 
Telinne hors 


AIR or LIQUID TANKS 


‘Prices FOB, Kansaz City—No COD orders 
MIDWEST BUY ANYTHING CO. 


1520 Locus Konsas City, Mo. 
Sdandreds'of other bargains—Write for Circultt 


eatrwert, tte 


PILOTS’ JACKET 


/AIR-CORPS SURPLUS. 


Greene St, Mew York 13, 4.Y. 


ae and Trims Lawns 


CONSUMERS CLOTHING CO. Bex 3 


Thrill your aupiences 


Unt ptarH aulisics camera 
THRILLS" UNUSUAL FUMS OF 


and Labor with a 
MontaMowER 


MONTAMOWER | DISTRIBUTING CO. 
830 Keeler Bldg. | GRAND RAPIDS 2, MICHIGAN 


Ready to d 
Your Bidding! 


NEW POWERS | Our Finest Precision’ REBUILT 


TO MATCH MOTOR BLOCK 


Life’s Demands! ; ASSEMBLIES 


‘Smash your fears and worries, 
.) Conquer your nerves and 

Inferiority feelings. | 

Our Home-Seudy,_Self-Discovery:De- 

Nelopment Plan tay be the very thing 

You need right now to wake up your 

Personality and unleash creative enerny 
and insight? Why remain as you are? Dare 10 become some- 
thing better. Desert that stale ruc for development and pro- 
fuotlon, ‘The suckor of ‘his Plan developed ‘and’ used if on 
iimself'co recover from 2 nervous and nancial boxdown 
Also letters in our files from adents report ‘woadertul re: 
tule, ‘Money back if you are fot satsbed: Write for FREE 
iecror 


‘and full details. without obligation, TODA 
ILL IN, CLIP_AND MAIL TODAY To =: 
SCHOOL OF PERSONAL PSYCHOLOGY 


Loulsvitte 2, Ky. 


POWER TAKE-OFF { “CANS 
JEEP ENGINE g” | NEW 5 im Crd 


SHOE REBUILDING 
OFFERS BIG INCOME 


GIANT 


Astronomical Telescope 


lameters, magnideation. (10,000 .enifcation) 
Hach" diameter: Aeel min, ube 50 ‘ng. Brae 
focusing’ tube. ‘Tripod 6 feet high tnounting 
Hendy 'io\ set. up and use." FU’ power and ‘clear vision Mies, Civic and 
Hinrunteed! Price $19.00. 20% deposit on 'C.0.D. orders. Hite: and’ Wi 

DEPT. BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, K. Y. | | 3.00 Oute 


{ine exPOnT OnDEnS ACCEPTED Siaree = 


“*PLASTICS”’’ || New Willys seer 


‘ork in a fascinating at yrofitabl sby. Just out ‘it 
Week dh cent Me pres Roker, I pa’ | | Enclosed Power Unit 
oon fe decease 


il need 
tate~all. in sheets, rods 
ompete line of cements, dyes, ncessoricy and sup 
plies,’ Send'20¢ today. for Catalogue’ and Handbook. 
fipply this amount on initial o 
HOUSE OF 


teh power 
ith 134” eyed hall and ail 
ras 


Lastics 


AIRCRAFT SUPERCHARGER $3250° 


LUBE PUMP ? SEND 25% CASH WITH ORDER, 


feared We pres, tom oe 2 


ia 


Say You Saw 
It In Popular Science 


WAR SURPLUS BARGAIN SPECIAL 


BELT DRIVEN 
CENTRIFUGAL 


PUMP 


READY TO USE 
ON ANY 
LIQUID 
PUMPING 
NEED 


NOW ONLY 


$29.75 


FOR HOME WATER SYSTEMS, IRRIGATION, FIRE 
PROTECTION, DRAIN BASEMENTS, PONDS, ETC. 


22 alone Ber 


$ 75 
SPECIAL PRICE, WHILE THEY LAST 9g 
GROBAN SUPPLY CO."322,"2,c'usan AEE 


INSTALL- SERVICE OWN OIL BURNER NER 54] 


Saye up to $A8OE soi fanne DELTA 


e 


3 Northern Bivd., Jack New York City 


DELTA HEATING CORPORATION 
hoon Melghts, 


War Surplus Bargains 
Perfect oll wool 

de Olive Dreb 
Vv, SLEEPING 

BAG 


i afr ee Se ery 5 


PUP TENT: 


‘on’ bottom? appron, Gov't esas * 


NEW BENCH Lamps Atl. 5rB6 for work benches and manu es 
mer, Ent Sas 


WATER puniriens 


fon) Approx, 368 a4. ft. 


WE PAY POSTAGE—Ne COD—Send check or money order 


AMERICAN SUPPLY CO,°°°" wastsas cree mos” 


fe Todny Tor FREE qe-pape book," THELAW-TRAINED 
sich shows ow to Teach fa "csy i pare net hoe 
throw stone course prspared by €0 well-known Ia 
Suthorities, We furnish vall ‘material locluding  1&-volume 
Modern “American Law" library. ‘Many successful "attorneys 
Mong" oor graduates. LLB. "degree. Moderate cost, eax 
terms. Money-Back. Agreement 
BLACKSTONE COLLEGE OF LAW 


‘Ave., Dept. 428, Chicago 1, Ill 
22 Gampontone Tistaton Fostaed neo 


comer 


Floor furnaces, RANOE 
Burners: GAS burners for 

ral, mixed and igs 
With controls, PRES 
earings, etc, BX= 


ig petroleum gases, GUNTYPE: oil burs 
ends, BLOWERS. blower whet 


AN BLVD.,LINCOLN 6, NEBR. 


STAY HOME AND MAKE MONEY! 


“nen! Women! Get into profitable, uncrowded profession you 
can“operate. from Your’ home ot aml office. after ahert home 
fFaining course, No capital required. No woods to buy. No ge 
Limit. Otiers earn. 980°00' to 4100.00 per ‘week making famous 
‘Stephenson corrective foot devices to ofder. Poot sufferers every: 
here. pay gladly or Tellet. Send today ior FREE BOOKLET, 


‘STEPWENSON METHOD, Established 1894, 12-62 South Market St, Boston, Mass, 


What Every Mason Wants 


nic books for 
Commandery, 


WORLD'S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODA 


GET, THE FACTS on model railroad. 
| ing "Leading authority shows how 

‘ily nerpegsvly you canon in 
the absorbing hobby cojoyed by thou 
tance of rcthaniey Bosess ed pre 
{essional men. Scale model rallreads 
look, perform like the real thing 
GET sr 


Enjoy 


A mODEL RAILROADER MAGAZINE 
Dept. 1611, Milwoukes 3, Wis, 


cad 


A SEAMAN 
ROTARY TILLER 


Seed: helo to destroy 
‘provides effective 
i with ONE machine! 


MAN ROTARY TILLERS are available in power take-off and 


Al 
motorized models 3 to 7 ft, til ‘Bee your Seaman 
ealer and write for complete information, 


SEAMAN MOTORS, Inc. 


B® OF sa 
Surat eget 
$1 


50 pirrerenr 


FOR ONLY 


25th St 
eo 3, Wi 


2 
ir Cooled GASOLINE ENGINES 


BRIGGS-STRATTON Model N 


1% Hp. Postest size for Power, Lawn Mowers, Garden 
25482 


IMMEDIATE Hi Man 

Sale Prise-fOB, Ke & 

MIDWEST SURPLUS SALES CO. _,i529.\e;"* St: 
EYE- 

GLASSES 

BY MAIL 

16 Days Trial 


Write Te 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.SP-11, Chicago, Illinois 


AIR COMPRESSORS 


Bondix-Westinghonse 4 cn. ft. 
Cylinder BUS and Truck Piston 
type b all bearing. Pressure feed oll 
sate 
Positively one of the finest and most 
accurately built air. compressors on 
the ‘market. Each Compressor com- 
pletely checked and in good opera 
Ing condition. 


deal for home work shop: gara 
filling stations’ paint spraying: 
farma® factories, ete 


‘Our NEW 
Original List =A 
Price,'$160.00 Hy, 'g, SREPSO 


MIDWEST SURPLUS SALES CO. Kansas Citys Mes 


‘: SUCCESS! 


fact nsielcerpnnoe plage 


Short Cut Mathematics| 


Practical Mechanics Simpl 


4 
aie + X 
sige +Vv % 


yeRLY, 
RNIN Birger: 


3 aclentifle precision 


SELF-INSTRUCTION COURSE 
Teaches you the practical side of radio.. 


Novemser 1947 13 


@ small investment will 
tablish you in. . . 


Your OWN 
Business 


We are NOW enlarging our or 
fenization of USA. and Canadian 
IRACLEAN in ternitorie 


Independent 
‘ot your own! 


Fie. specialist. pro- 
ung. the "proper 
leaning ang moth 
sctfon for "up: 
Rotatery” "ant 
coverings You use 
the “proven.” sue: 
Sensrul method’ of 
‘established dealers 
Service is rendered 
Fight In. the. hoses 
lee or institution: 
Without removing 
Turnishings 
DURACLEAN Service was established 17 years age 
Improved method for ‘cleaning and. revitallsing “rag: 
furniture, No brush or maching rubbing. soaking or shrink 
ing: No inconvenience for the customer 
DURAPROOF makes fabrics and rugs repettent to moths, 
carpet beetles and mildew 
ig market a big repeat 
fer and 16 "page illustrated 


pendent in YOUR OWN 


DURACLEAN CO., 18-N St., Deerfield, Illinois 


LEARN TO WRITE 


BE AN EXPERT PENMAN —NO TEACHER NECESSARY 
Ret re orn nome enn Sere es 
BR i adit ricer "te rele ete Sete 
SUL east Ory Shuck forse a 
Rech eeeerans Bene rateneewue meeescre 
Netie aft ar yP eote i Now 
DUCATIONAL PUBLISHERS 
ar ra ci 


Shaded weiti 
back’ it not 


Boney 


UPS Brean 


MAINTAINS 2c, ELIMINATES <2 
CAR—TRUCK—TRACTOR OWNERS! 


5083 Elston Ave., Dept, 


©) 


eH 
Fags is 


AAF-B-3 FLYING JACKET 
Leather, sheepskin lined, 1 695 


pper. front, reclaimed 
wr reissue, like new. ‘The perfect coat for 
‘outdoor sports and outdoor work, Takes 
the toughest wear. Ie's warm as toast, All 
sizes. Army combit field Jacket $3.95, All 
merchandise reconditioned. Sent’ CO. 
Free catalogue of G.1. work clothing. 
SURPLUS MERCHANDISE DEALERS, Dept, PS 


ae ew verte NY. 


AMAZING MYSTERY 
“=« BUTTON 


Light or heavy, No re 
old. auto kenerator col 
Catalog. 35c, LESAY. 
Bide, Minneapolis 


‘Complete plans and 
FG. CO., 3323 Leday 
ane. 


s 


illu 


bottom of base. 


IRST to utilize the exclusive 
feature of UPRIGHT fluorescent 
ation, the ALL-LITE gives 
off a soft, even distribution of light 
without glare—from shade top to 


Selling like mad. Men order sample, show it 
and reorder in gross lots. I 

Plug it in und watch them buy. 
plete with tube and plastic shade. 


MAXILUME COMPAN 


For the First Time— 


FLUORESCENT 


agents FL TABLE LAMP! 


FREE Send name for 
SAMPLE OFFER 
ON'T send a penny. Sample offer is free: 
Rush ‘name for selling outfit’ and “make 
money from the day it arrives. We will show 
You how to sell to hundreds of homes, restate 
Fants and public places and to stores by the 
dozens for resale. ‘Also immediate delivery on 
standard Auorescent fixtures. Get going with 
the MAXILUME line. It's a winner for othem 
—it can bring big, fast profits to you. Rush 

‘ame on penny postcard. 


125 W. HUBBARD ST., Dept. 911 
CHICAGO 10, ILLINOIS 


int appeal. 


Best Boat Buy— $3 5 


Assemble it 


Yourself! | 9 q HERES A NEW AND 
The Hageny | RY) V/TAL BUSINESS / 


SEA SHELL is 


a complete kit 


Seashell” wee 


4 Offers Big Money 
—Independence 


AC now employed, start your home appliance, repair bus 
ness NO" mi nir spare time and be set with a business 


INDUSTRIAL DEVICES, INC. EDGEWATER, enrace He =i ace memrace ty rk 
h— ——————— MESS | Senay hours as you wishibe home appliance rep 

Duat Tait PIPE EXTENSION] ypes lot vepate is frat ct 
FOR YOUR CAR. there are miliions of electrical appltnn 
DEEP TONE, $2 98 5 —¥ 
PRODUCED BY 234 IN. OUTLETS} aaa he Bice rea ‘" f 

Chrome Plated -- Fits All Cars | | trained man unlimited earning possibilities, 
Postage Free on Money Order, Check or Cash 


rere, LYONS PRODUCT Co, 29 ide ta age 16, YOU CAN QUALIFY 
ene BOOKLET ” TELEVISION KIT 


acts $159.50 


ools, our profuse! 
ay to understand 


J Age is no barrier-—nor any minor 


WE TEACH YOU 


rotentyosrated wit pbetorrepbe ose tele dri, 

Ings we show you what troubles to loo 

Panel $229.50, With Cabo palr on an electrical appl 
Distributors for Dynamic Television Assé good sound working knowledge of 

KENRAD TELEVISION CO., 509 Sth Avenue, New York 17, N.Y. fo x welding. jikelp plating. ete, 


HAVE YOUR OWN BUSINESS! | jheory, course but an 


Appliance 
oles at the wages they want toa pa 


A Woncerful Gift Easy to Assemble 
3in1 STEAM ENGINE 


LY ct 
3835 N. Central Ave., Dept. D-5801 
Chicage 34, Ilinois 


lease send) me, free illustrated literature, about 
Industry ELECTRICAL 


engines fo aa 


fy shor 

Tun, "Shipped 

‘i'n a waiking-beam Rodel 39.98. 
‘se. 


‘Send check or poner noes, Or $1 Cm ra | 
rS RAFT De | 


fed dow 


on CODs. 


YOUTHCRAFT, | Dept. B22: “ 


BAD SKIN? 


Pimples, Blackheads and Other 
Externally Caused Blemishes... 


Try Skin Doctor’s Amazingly 
Simple Directions And Be Thrilled 
With The Difference—Often 


CLEARED IN 
ONE SHORT 
WEER 


Dor saueese pimples and dlackheads to 
get vid of teint Tou may only ageracate your 
Sstditfor! ans”make it worse: Besides Weaving 
nsiehtly, “embarrassing blemishes 


'Y DOCTOR'S SUGGESTION 

FOR JUST ONE WEEK 

Handsome male screen stars don't risk marred 
skin, blotches and blemishes, They realize that 
a healthy, attractive complexion depends on 
roper pore-deep cleansing. ‘That incomplete and 
faulty’ methods of cleaning, can cause more un~ 
happiness than so-called bad. skin. 

And screen stars weren't born with different skin 
than yours! 


EASY AS WASHING YOUR FACE 
It's true, All you do is use VIDERM SKIN 
CLEANSER wien you wash your face. Rub the 
Fich lather om your’ face. then wash of. ABBY 
litte VIDERM. MEDICATED SKIN  CHEAM 
and that's all there is to it! 
Specks of imbedded dirt and irritating grime are 
Quickly washed away. They dissolve and. dis- 
Appear, ieaving youp ‘akin clean. clear. smooth 
and attractive Fowl motice the difference on 
your frat date. 


PERFECT FOR AFTER SHAVING 
‘This effective treatment, used after shaving, 
helps heal tiny nicks and cuts, relieves razor= 
burn and smarting. Besides conditioning the skin 
and toning the surface appearance, 

Just_mail your name and addr 
Memphis, care of the 


is to Betty 
sw York Skin Laboratory. 
206 Division Street, Dept. 311. New York 2, N. ¥. 
By return mail you will réceive the doctor's 
Girections, and both jars, packed in a safety- 

ealed carton. On delivers. pay two dollars plus 
postage. If you wish, you can save the postage 
fee by mailing the two dollars with your letter. 
Tf you are in any way dissatisfle« money 
will be cheerfully refunded. To give you an idea 
of how fully. tested and’ proven the Viderm 
double treatment is, it may interest you to know 
that. up to this month, over two hundred and 
twelve thousand women have ordered it on my. 
recommendation. If you could only see the thou- 
sands of happy, grateful letters that have come 
to me as a result, you would know the joy this 
simple treatment ean bring. And. think’of it!— 
the Vtreatment must work for you, or it doesn't 
cost you a cent. 


TE porutar science 


NEW EASY WAY TOMAKE // 


MONEY ax HOME 


YOUR COST ONLY Sc 
YOU GET $5.00, 
FULL OR SPARE TIME. 


FREE FACTS. wc Pa 


KIKTAVI COMPANY, Dep! 


[A cntar sunrius anoain 


REDUCING GAUGE 


A $15.00 Value$ pam 95 


Postoatd tn U.S.A. 


GROBAN SUPPLY CO. 


They're Weather — Water 
Sk CO) and, Shock Proot ———— 


\ Hae Maa heer feta 
fa eee” fo 
fete dere ie teach 
Sestra we Sah ee 

a aPince kage tr 
Pa ei 
sees eet 94 95 

ps eamie nana mie Sst a 

Seren, shuctat cnverat, MICRORWONG Canripes: 

STEP STESUA CRNA MICE OER NE, CANTTE 

EEE Sioiemaans aes 


EEDS RADIO CO. 


Vener st ‘Det. Pit New York 


WHEN ‘KIDNEYS 
Work Too Often 


‘Are you embarrassed and inconvenienced by too frequent 
elimination during the day or night? This symptom as well 
as Smarting Passages, Backache, Leg Pains, Nervousnes 
Rheumatic Pains and Swollen Ankles may be due to non- 
organic and non-systemle Kidney and Bladder troubles. In 
such cases the very first doe of the scientifically com- 
pounded medicine called Cystex usually goes to work right 
now helping you these 3 ways: 1. Helps nature remove 
Irritating excess acids, poisonous wastes and certain 
germs. 2. This cleansing action helps nature alleviate 
many pains, aches, soreness and stiffness. 3. Helps reduce 
frequent night and day calls, thus promoting better sleep. 

Get Cystex from your druggist today. Give it a fair trial 
fas directed on package. Money back guaranteed unless 
Cystex satisfies you. 


7x50 
BINOCULARS 


*48 


Weight 39 oz. 
Height 7 in. 


‘These magnificent 7x89 prism binoculars have the brilliant 
Initoaliy. precie clarity and Wide, whdistoried Geldof View 


¢ offclal choice of the Army. 
"Why be satisfied with 8 smaller 


ided, Price, only $48. plus 20". Pederal tax. We pay the 
shippiig cost’ Immediate’ delivery 


BROWNSCOPE Co. 


Dept. 11P, 24 West 45th St, New Yor 


with a hundred uses 


LIMITED 
OFFER Complete as iiustrated, 1/4" square, 58° 
. 
ORDER tH Mi 6:00x 16 recap tres $52.50 
TODAY! — Without tires... $45.00 
ts WULL DOG HITCHES —with tongue 
Tak ‘ends for every need. 


HAMMER BLOW TOOL COMPA! 


(DEPT. 0-17, WAUSAU, WISCONSIN 


© KEEPS TOOLS ORDER, 
@ INTERCHANGEABLE 
HOLDERS MEAN TOOLS 
CAN BE ARRANGED 
IN ORDER DESIRED. 
© {SAVES SPACE-EFFORT. 


ancof roduclsSnc. 


START 
$1,756 to $3,021 YEAR 
Prepare NOW for 1948 Examinations 


Railway Postal Clerks 


Railway Postal Clerks get $2,300 the first year of regular 
employment, being paid on the first and fifteenth of each 
month. (395.84 ‘Their pay is automatically 
increased year! $3,600" in larger organiza 
tions. Advance thief Clerk at 95,400 0 year, 
($235.00 each 18 to 35. 


RAILWAY 
POSTAL 
CLERKS 


Railway Postal Clerks on long runs 
and have) days off di 


City Mail Carriers, Post Office ‘Clerks 


Clerks and Carriers now get $2:100 the fist year of rex 
alan ey matically inerease ‘$100 a year 
toss. Ys "to 50. 


Men 21 to 95. Entrance salary $9,021 
year "Ag 
} examination. 


i Many Other Positions 


pare at once. 


Get Free List of P 

Fill out the following coupon. Tear it of and mail it 
today—now, at once 

“This small’ investme 

paid government job. 


can result in your getting a big- 


FRANKLIN INSTITUTE, Dept. 


‘) a tall description of U8, 
ianerated 33-paxe: books "ilo 


Gorerniment Jobe’ 
‘5. Government 
{a} tit me what to do to prepare for one 


novenser 1947 17 


AND HUNDREDS OF OTHER 


BARGAINS 


POPULAR RECORD ASSORTMENT 


me HORSEHIDE JACKET 


Haron SERS Gy eaerconder, "sank draft 


Big Illustrated Catalog Free 
[waite FOR YOUR COPY TODAY 


a FR vont. Psi147 
| 509 S. State Si 
cuICAGO 5, 1, 


Classified Ads only 70¢ per word per insertion, payable in advance, Minimum ad 10 words. To be included 
in January issue, copy should be in our office by November 28th. January issue on sole January 1st. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


year model. “Clymer. 

BIS W. Pico. Los Angeles. 
RACING Car 

complete spec 


yeles). to ainazing 
(ite late’ war plates)foniy" $1.00" Saves 
fan greatly incFeanee power, more pickup. 
Seed Ttiolgr. Up to 
Ihltes per 


‘tssemble sour own 
Injector. Copyrighted Jastalation Stanual 
Including comprehensive Disgrams. De 

ied Heatructions, eloe_1-00 comple 


Newhouse’ industries so4i-¥ Heretord, 


Bpeedway News. 8400, Allxwe complete 
os. ive complete 
aha radegt big, Ea race. est Sample 
py enc fy publication, wan 

Boer bent BS Shas Ww. Pico os 


stam Waveland, 


abeednart 


Yast "Forde 
1.00 postpaid: $1.15 ‘COD. Ray Kune 
Bepertitent a4, Sttauoavite, Cinesnnath 


| QAUTOMOBILE Racing Sixth “Baition, 
100 “itustrations, Workin. ér 
buliding instructions tor "vord 


orton: 


25 GOD. Ray Kins. Depart 
Slama Oho, ee 


10.4 


ae 


‘BUILD. 
qutos. tractors, hop machines. Cat 

Nichols ‘Baupment Co." Dept. 413: 
Purvis. Mt 


ane be eae ae 
ae ae 

pect Sora 
ELMAR Gil 
fe 


complete testa 41. pp, Post. Publications 
Box 1a3-76. hag ‘californin 


Sits taed 
‘ears’ No. punches 
Be Luxe edition $3. 


"BUILD speedy Midget Track Race? 
fro castod parts! ‘Plans. specifications 
Construction ‘information 1:00, Motor 
Steel Bee obeiiad_ Teen Ge 


“HAVING Car Trouble? New, Used. quar 


Youngstown 7. Ohio. 
‘BURN water in zour car. Conte ies than 


for data on $17.90 Octa-Gane Water ine 
jecting ‘Carburetor. Reigh A Shade 583, 
Uke ond: Webster. N 

PLATING Outfits Por Autoparia, Cone 
pect to a Battery. No tanks used. OULas 
Turnshed, Pree particulars, Gunmetal Co, 
‘Ave K- Decatur’ 


Diego 1 Callt 


“PHOTOGRAPHS Wi 
mooten Cast Toe. Box Weak. ‘istecbolie 


‘AUTO paris for all 
Tiana on 


wutos and “tracks, 
Slfferentials. fenders. ear: 

Paria. Becurity auto and 
BP 


Crosley, Engines —$190.00 
stack. of Crosley parts. in 
‘Bhan Horahelt Go.” he, ‘att 


and Rebuilt, Prompt Shipment, Write Re 
Sulrerenis, Save Money uy Direct, Puce 


Minnesota 
BRITISH Spofis ars. New Hook 96 


makes described. Pine Nivatrations. specif 
thas "De 


‘53.00 


paid. Clymer. 
ee cake 


Enstructions. photographs. 
soflesFefiniahing. tnu 
“for old and new cars $2. Almquist Engle 
peering. Box 680-8 Brookiyn 1 


"STREAMLINED Three- Wheeled Car— 


Bulla your own for $181 5) 0 bas 
seawer” roadster. ‘Unbelievabiy simple con- 
Struction, ‘Racer, body—sznall moter~ Also, 


NOW available ater 2 Feara of postwar 
engineering. World's most practical midget 
edad eae 
neat 


many small 
Elston models from ‘whieh to choose. Availc 
ble. ready-to-run or in kit fore. Send 
Bee'tor ilhistrated literature. Saxon Mi 
Beeincering. Dept. S.- Sacramento, Cs 
= pt Se iar Ford fast) Complete details 
aps How to. conaituct 120 mph 


poh 
{inane eae navina’ eter pectormancel 
Eliminates ping. carbon. “Reguecs.Wweat, 
‘Sludge. oi! pumping” Instatiation Instrues 


fons include 'Hopaap Tips’ 91.00" KA 
Engineering” Box so0cb. Brooklya 


Brooklyn 1 
PRUTO Glass Shock Abarbann Rahat 
Floor Ma‘s at factory prices! State require: 
ents for quotations, Shipment. fmmedi= 
italy f Auto Glass. JIT Lawrence, 
fom Tininots 


Rubber 


Saad ee aaa TST, 
Sea eel 
ia See 


8 Spice cra 


Standard Brands. reconditioned be" cach 
FOB. Car's Supply Go." Box 0024 Kaas 
Gh So 


AUTO TRAN 

~ BUILD your own Trailer! Save Money? 
Have every feature you want! Plana for 
House. Sport, Camp and Uuuty trailers, 
ESialig “deneriine ® ouele 0, Tbe is 


Ganuds Rnd overseas). gis Daady. 
{25-8 Wausat Wisconsin 
‘TRAILERCOACHES — learn about all 


types~eports, living or travel. "Appros|- 
‘mintely 100 Pages monthly-—magaaine tells 


od Sane eee 
ae ie a ee | BGs oblate cee 


plete detatis Photographs. $i 
Postpaid, Pour Barrel. Box Le Baal 
geles #1. Callt 
WATER Injection For jour car More 


fe vibration heat ‘sith. 
Fings." $5.00 each. Semi or Anished. 
Bae tB-lls, 2133 W. Pico, 
Los angeles 


Builders—Gomplete 
len, springs, wheels. fires ‘and 
{or immediate “deliver 

‘box 


‘eposit 
Bales, s419 Nashville Avenue. New Orleans. 
isiama. 


~ SAFETY Firet—install Wluminated seieh 
plates 3 for $2 postpaid, AT. Electric 
is. San ‘Diego. Cait 


"MOTOR Scooters, picvele eneincs 120 
ales gallon. Dime for jeutalog. Chyzet, 


notas HT cenernart 
& | BEDS eee a0 00 
&, Pails Stones 
‘subneription $100 es | Drees. oat 

Motorepcie News, 3434- Sawyer Chicasozs. | 

NOTORGYOLE Pars neon eg 

MOTORGY CU, tasrton  Wuper-X. Lint 

Joe Batlnk. sit Ne oth. St. Louis 1, Mo, 


‘sen 
‘vith money saving 
ines. midget. ar 


‘Used ‘motors, ete. 
Supply. Box’ 1848-09." Toledo, 


9. 2125 W. Pico. Los AnEeIes 


and 


‘Ohio. 


140 WELDING, SOLDERING 


‘BUHD Weary Duty industrial wane 
oper ape Weicer Peimary Se 
ce Tio or 230 Volts alter~ 


So 


AC. WELDERS. 110v welds ig” steel 629. 
Paul Morris, 18508 State St. Schenectady 
2 'New Yor 

‘WELDERS for ali requirements, Free 


catsiog, Weite Hobartwela. Box P-117S 
‘Troy. Ohio. _ 
NEW Portable Champion Gpegal: as, 

$ Goviso welt aC: & heat 

iders. cuts all 

ith eleetro holder. mask. 

3 ‘speciai 

Plame Weld Torch. Pull directions. easy to 
tae. Splendid for_shop.. farm and howe 


82130. 

‘st 
"NEW Alferaft Lighting Generators War 
‘gurplus~Oniy 449,50. Original cost $250.00. 
‘Gan be usea for lighting or converted for 


der. electric plater, fast Detter 
ete, Nod 


LARGE. stock Indian, parts 
tof eet ew ane ree 
‘Salen, Kanaan City 1 Mo, 


AVIATION 


ekiet Me: 


Motoreyele 


WELDERS: New 200 ampere aircraft 
generators $25.00. Blackhawk Distributors, 
isthe. Kans 

"WELD. eat. braze with gasoline! Amar 
ing discovery shatters costa. Range jewelry 
efraitvoud steel, Fer farm, factory. sop. 
New opportunities. New wealth: Important! 
Tnvestinate, Matthews Mig. Co.” Calgary 
22 Canada. 


ETERANS: Plight trainin 
Private, Commercial 


TELLERS for Ice-anow 
Ene Ae, Banks 


” ELECTRICAL 


SUPPLIES & EQUIPM 
ELROIRIG Penal Wiles, © 


Metals. a1 
‘Dissoa_Biva.. Ua 


‘ree Tight sets 


‘Fee Worth. ‘Texas. 


‘under the 
and Fitent 


‘write for information. 
‘of Atronauties, Adrian. 


3 Binge. 
Herature. Standard 
Te Worth Teas 


rr 
Propellers 


ENT 


spgraves all 


Bostpaig” ever Mfg 20-0 


‘and bulbs 


jest 2304 St. New 


Let ereueth mele 
Se: aie Bee at 
See 3 


js 


Ball Bearing. complete 
Selivery, Dealers wanted. Write for catalog 
Backus Machine Co.. Boyd. W: 


Machine Co.. Bord. Wise 


‘Air Compressors and Pumps 
‘Company. 330 South Sixth St Minneapolis 
{o"Riniesota. Lingoin 7531. Electrical 


inaustry:. small bench “lathe $00. Logan 
oove chante $250." Quick Change "$390 
1 'serew cutting engine lathe $190, 10” 


Hleo"ie" “Gulek’ Ghanne “e440 =1e-1T- 
$2103 ge'32"* f0"'Gap inthe e480. 27" 
37" 8380. Hana miller $108 30°30" upright 
Gruls. $100-8900" Amco Bench Shaper $380. 
Gasoline ariveri “306 Amp. welder’ $319. 
Electrics motors” 30°=b4" Maing” tae #14 
$275, Money’ back guarantee, Conversion 
ria Oo. 397 Adams St. Boston 3 Masa 


DRILL GRINDER for twist drilis $2.98 
See nd-oh page 282 
NEW Double Voltage Generators, 18 
volt x 1200 Watt. 4e 288 volts x 200 Az 
Excellent for welding Generators Ligutioe 
Plants & Experimental Work Shipping We 
60 ibe. ‘Only 16 15 F.0.B. Surplus Sales, 
‘& Cidaback Ave., Niagara Pal 


aajusiable, at 
1iyraats both $2.95: Threetela 
fofa's. 
Pad 


fo 
3§. Atm-Standard, 1208 North 13¢h, 
aA th 13th, 


TOOLS. supplies for “machine shops, 
home eraftamen hobbyists. Low, prices 
Gatalogue loc Refuna on order. Precision, 
ool Bervice. 86°. "Washingtes, Chicago 


2m. 


Head far the Tathe. 
Machine. Drill Press, ele. Write for 
folders. Satistaction guaranteed, Box 931 
Torrington. Wromine: 


3e__ MACHINERY FOR SALE 


FOR Sule guajanieed brick cleaning 
machine $180" F OB. Corsicana, ‘Texas 
Box. 713, Corsicana. Texas 


BOATS, OUTBOARD 
‘MOTORS, ETC 


Yoni 
ELECTRIC Pobdl—erite suaraves all 
mane Battery model s1.0b~ Tio vote | PAiS soy 
Rodel” 43:00 complete bo (NOM | Tite” circular “Pree. Woodcraft Toots, | THtee bobs ain bt 
hed Res industries, SeS-G8 | It E take. Se seine. Bletin epare time Write for Teer Mterwture 
yurst_ IL. ‘Building block machines | and complete specifications. C. R. Dilla- 
A Tail ge pe | oe ‘Gala, fits "Concrete Mold | Gough Boat Go. 7028 N. B. Mailory, Port 
Gat ‘oc, Gyro Lamps, S416B Clark, | Co. 5468 Gravois. Louts._Mo. Jand 11. Oregon." 
gies Sew Filer $150 Ele alsanx | “worbED =e, 
"DIRECT Faciory Agents for fast-elling, | Efee twlal Cueular. 790A So. 2nd ‘St. resemble € to 10 ik. $40.00 Ub 
se commercial achunes Ratios: | Milwaukee « Sontine Welawoos {spe piswoed 
CE ee eee ec furntinee. | ~V BLOCES at low prices 10 sige for al | in variown thicknemece and Jena 
Eilat profit. viking Foncorn Machines. ‘Sleducts, | He"for Merntare Marine Mart. Buffalo 


TRY, 


‘eat Hee llusitated catalog 
rowboat Pise inated est 
ssachuset 


p-38 BELLY Tanks. Ni 
2 in. 165 gallon $0.95. Mr 
Suereed. Gali 


fengities. Catalog 10e, Lehman Manutactur~ 
{ne Company. ment A. Newark 2 
New Jersey." 


‘MARINE Catalogue —i8 000 deliverable 
stem plotured that should be pictured 
Brie. Bena Si.00"aarine hast? Buta. 


os “ENGINES, MOTORS, BTC 
/RLDERS Tor all requirements. Pree 
Hobartweld, Box P-L178, 


ALORS 
Wete 
2 

SP ATINDING Date, aig 

Six eda Kansas Cliy 3: Bo. 


‘SEND 0c for ist 100_pew and wed 
guns. Prayeetie. Wilmar. Minnesota, 

REE! Kiein'’s big new complete ail- 
sports Catalog. Features 1000 une. 6un- 
Trading information. $800 prise contest 
fgiry blank. Write Klein's. 227 West 
‘Washington Street. Dept. CTS. Chicago 
ASeng BESS forte eis encrelopecia "Te 


AIREDALES, Pedigreed. Puppies. Grown 
Females, Mishin, Lakes Kennels ashland.O, 
FUR FARMING 


North, ‘Depen favor 
able climate, Write for Mterature, lists de 
‘tcribing “typical postwar farm opportuni= 
Bes Specify which state, 3. W. Haw 120 
Nerinern Pacific Ry." mali. Minny 


1. 


= 
ignest “cast 
Halsceaa Chicago. 


mirror and diagonal both hard aluminived. 
lta leases for high power evenieces, Ait 
edo" Ross. Bes West Broadway. New York 


“-TRLESCOPES Microscopes Gumnera, 
Binoculars, Marometers Books, Say. wal 
Fepair. “Uigts ioc. Ranmussen-Rewee. Am- 


FELDING Generator. 190 ampere. 750. 
ihe banais Butler, fats fence: 


‘Rochester 6.8. 
“MOTOR Winding Tester 


Te AG. 


motor. Repair men send. for bulietin 
Motor tndustries, Quine). 1linots, 

Tio volt. AG, 

Pato Sh: 


‘Station, NYG 
29 _BODY-BUILDING COURSES 


feet. 80c- ehch "postpaid 
Broadway” sae 


Iseonatn 
Free 
Reynolds. 613 Union Station, ‘Chicako 


folders, “price lista. RW. 


Tino 


Bis Figg Catalog —aigied 


‘STRO 
ree. Deseribes over 3800, utstandli 
Pumechyper Gaver. 


‘POWERFUL Astronomical telescope: 
made’ Perfect lenses and instructions 
Bowe, $230" 100 ang 300 pywer $3:50. 100, 
‘tnd 400 power $5.50, Clear vision and 
Tull ‘lower ‘eharanteed. instructions alene 
fe, "Butt Scleace Bervice, Manor 


~asaee—care Fae 
| ean oe 
Fis? xinewood Be Mtusour 


tos POU 


LTRY AND SUPPLIES 


‘GUN Scope. Army Surplus M-tl_ Ty 3BTy 
‘weight 19 ounces. Eastman. $14.95, Bd Bar: 
tholomew. 6242 Travelair. 


fouston, Texas 


eat Breeder” Wil 
svilie, Pa 

MONTHLY, Halking Angora Rab: 

‘particulars free, White RaQDIry, 


| FOR Sale—Goon Hounds. Combination 
‘Tree Hounds and High Class Fox Hounds. 
Habit Hounds a spetialty- Dures Thomas 


Route 3. Albertville Ala. 

‘ST. BERNARD Xmas pups! Descripivons 
prices anda delgpttal pictures. ree apes 
Feaueat Manitou Kennels, Watrous Sask. 


BAR-GELLS. umboells, Exersine equi~ 
‘ment, Courses, 
Ball Go, Rendlng, Penns. 


‘ST. BERNARD Pups: Champion sired 
beauties, Franklin Young. BR. 3, Biver= 
ead. Long Toland. New York 


HANDBALANCING — Aciobateg gai | 


‘Write 
HEaamnzoo. ich 


Power, 023 -W. Vine. 
ee 


RAISE Guinea Pigs. Make money ai 
ome, Big demand: Booklet {ree Tablor. 
Bor 4268. Hapeville. Gearela 


BELLS! Dumbbells. Courses: Pines 
egulgiment inmate shipment, 85 pound 
SU BioG0- Cetra plates toe" pound, 
Gataloe! But Barbell Co.. 319 Orient Was. 

Egnuintest od 


124 sPoRTi 
FISHING TACKLE, 


GUNS, 


Mime AKCHERY | 


‘YOU Gan make real money raising Golden 


rowing ows 


$300 postbald. a. Hofman. 


SRI-TOWS, Portahie,Auto-powered. 500 
: is Fou both ways. Op. level or 
Sowa, ‘Set up in a0 minutes, Only $125. 
card, iculars, Great-Northers 
‘Mass. 


Bitute, 1347 Miller Avenue. Salt Lake City 
Utah, 

‘SEE “Golden Hamaters™ ad on pase @@ 
‘shows hamster picture 


RAISE Fr Frere ore $8 Way. 800 

2 2 ot 
Fis Fesiiy Sale BE aie 
Brads Soe ORE" 


pAAHE. Reautiful, cose Teweky at 
@, profits, hobbsy OF the 
large prot or therapy. 


| Bree’ uhaseratea catalorue of fen, 
| Biel metal and "laste parts containe 
‘detatied instructions. “Supply 


00 South) Youn Man. Lint AT ee 
ore ea Sainte Phe 


Radio City. B¥.C. 


Blormation, todays ion. 
Dept. 133, $883 Delmar. St 
S FECHNTOLO' Mus maney alpina wit 
actasing Uiguid plane. White tn damight. 
‘thines sky-blue, makes everything visible 
in dare’ 4 Oz ii g2 75. Instructions. Pre- 
aid” United Techical Laboratories. Mor- 
Fistown 4.8. J. 
‘SHELLCRAPT—Beginners kit $1.00. Cat- 
slog free. Burton, Box 21, Station A. St 
Petersburg. Florida, 
UNPAINTED Plaster Ornaments made 
Beautiful 


MAKE 
window glass. Np expezsiy 


elgis ince Fen-co" Box 100-55, 
Barre. Penne, 


Stuay’ Course. 


Write “Oneness Society”, Box 111. Stone 
Mam 80. Mass 


Tree 


‘New York 5 
‘MEN Only. Fresh stu in Wille Books 
elton g280" Qataw Novelties Box 7391, 
“cuicago. 
SGOLLECTORS.Phatogaoha — Guia = 
Books Lints dime: Jack's Shop, 381 12h 
Street. Oakland 7 
Tae "wasuetse ot ‘anti-Gom- 
anist Blotters i para Write 


for samples, Prank Martin. Marshall Bids. 
Gleveland Obie. 


MIRE Mey To & Millon. “The, Stock 


“LOVE Ruthbeliat” Intimate Diary Con- 
vately published $8 book now 

Feprinted. price ouly $2.00" Maxe this ex- 
cleingly beautiful. picturesquely “revealiag 
light! Confidential lists 

iuded. Sen 


‘DIRECT Factory Agents for fast-gelling 
‘age commercial popeara machines: a one 
Ally “advertised.” Bates furnished. 
Excellent prot. VD 
Tacs ti4 We téh 


gaara Salami 36. Florida 
a 


MAGIC TRICKS, PUZZLES, ETC. 


‘MUSHROOMS Grown, 
ulustraced. Instructions. 
Gordons, 685 Williare. Wi 

$5000. from halt acre growing Ginseng. 
seed supplied. "Crop. bought. Particulars 
be" Assoclated Growers. 1108 Corydon Ave, 
Winnipen. Canada, 


32 _BOOKS, PERIODICALS, ETC. 


‘ator 
UftGicsted®bareatn.extaiog, Free: Writes 
om Company, Chicago 6 


(Profits Taking Subscriptions For 
yplO, rosie. Taking Subscriptions. Fot 


SAEDUCKTIONAL, Books wold. cheaply oF 
rotted, for smal Yet. “Books bouxnt. ata | J 
Free tGourses Botine.) Lee sake 

Hagin, Atabar 


“TRADE. and Class  Magadines—Current 
copies All helds. Pree prices’) Commer. 


Sel Gaara rublsntng Go 348 Worth 
{Indianapolis 10."indiana 

Five—41 00) Free 

ear iley 3. NE 


Meany ae Spear ues 
By Bes” at” ane 
pie ee 

Et 


sen 048 pletures. 
ular Selence 
‘ue, New York ti 


aSAOR Date Maesfiner_ DOOR Speee 
whesspeatts Arkell artwna” Cali 


my -e. 38) ath Ave 


BACK issues magazines, 
Retdmor, 40 East Sth. Ne. NY. 
TREE bargain catalogue Tor adult book 
buyers, Kissin. Bor 134 Madison Sq. Sta.. 
Rew York City. 
SSAZPORE sible Porta Stamp Sn 95 
Tao? sth, ‘Watertows. Wise 


BOOKS Pound free! Ail Subjects, Sead 
Wants! daher Book Service, 020K Bast 
‘Street, 


post 
‘Futhaal‘doie G2, Speineneld-DBb hae 
cORATIVE Columbus, 


‘Schule, Salt bake 


GET Profit and Pleasure im heals 
old coins Bend” 10¢ for 56-5 


niin for 
‘dina Sena ae 


paid for Busdrcs of 
au-Lincaln-Porelgn 


ted, Bend 
fale Book 4x; 
0 years is usihess, 
Goin “Exebange (1), Le 
| SEAROE cents—Tadian 
ape Tints, "Butchinson. 3403, 


‘Pree 
Street.“Phitadelphia 34. Pa. 


FREE Foreign Coin. 
eke Tera apenas 
Conte” Freeport. New 

2 DIFFERENT coins $1.00, Dishotf, 
eh. Kansas City” Mo. 


‘and Garalon 
cetaau Hobby 


4 SHXED indian Pennies $1.00, G0 
auiterent foreign coins. $2.00. Internat, 
50 Weat 171 Nv. 53 


‘WE purchase Tndianihead 


“GUARANTEED magic tric 
Profesional, Bie te x10 Tliustrated cata 


‘Bonham. ‘Tet. 


Ghicavo 31.1 


iam. Free 


THE Tra 
pootlet Guackenbuch, ‘Sig Plata, WY 


DARIO, Cola Approvals op, request 
Detmonte, 720 West 11. N.Y. 32 


96 OLD STAMPS WANTED 


BE 8 
tele tal 
Tans F108 


‘ave. 
“your friends. New ius. 
Sareiricks, coprrehtea 


ee eee ee 
wetediad Ee ST 


ten Fianklg, tame, Stary perterated 
‘Seven {up to $1,000 00 each duned)” Send 
‘Amacing ple pala fr estamos, int 
ad coli ‘Baker? Pee 
yr Oho. 
WHAT have you io oifer? Collection? 
‘Shoebox’ necdmolations”  ANgYhing. 
Wer“ireentiy need “hem “spat 
tan” Staunp Co, 148? 


‘Be ‘Barenio' se ith 
at ‘Stampa ‘Devt Ton Lite 


ZOWIE-E-E! A Barrel of Pun for only & 


Dime! 500. United States. Stampe—Abso- 


FERNY Approvals 


ores, Bar Bae, tas 


ra Sourinaeie fing something realy vail 
ee only 10e to serious approval service 
‘Sack af not delighted. 


Mystic Stamp Co. 
ala aa 


FREE —The Siamp Finder. Bie new edi 
tion“ J2 pages profusely ilustraved! Tells 
fata glance the country to Which acy stamp 
Belongs and so where to place it in 
sion? ‘ao! 28 "aiteret “stamp 
Vattean Gity: 


‘Head Hunting Watives! 
Blatcoment) Matting, Bull of 


erect, N. 


‘WOW! #100 Worth Of Fun Oniy i 
What a treasure hunt! Big packawe $00, 


Titustrated. catal 
‘Gray. Stamp “Company. 
Tofonto. Canada. 
'SCARGE Unie Sates stampy nearly 190 
Roose’ 


se aa 
iba, Sah Wea tetas fa 
ie Haat 


seek Pian per 


mhuyers U:8. approvals. Metropol 
i 


“Ree. er Mount Sample. Hiarriseo. 
204 Transit Bide. Boston. Mass 


Gorp.."1229 Park Bids., 


‘MEXICO: uoged $1.00. 
Bequerro 10."ta Pas, Bala al 
foruia, “Mexioo. 
US. approvals. Large selections low 
prices, Panther, Box 16:8, Dorchester 24, 


FREE Packet of colorful stamps irom 

exotle tangs inclucing ‘airme to “new 

Sobral anpucanis, Wesken Stamp com- 
Box WP. Queens Village. No. 


‘ROOSEVELT. Churchill, Sain. Biter, 
Vatican Cx” siamps tes. to appro} 
applica. Framingo, Stazps. Box a 

ch, Fiori 


| COMPLETE outfit; only be, consisting of 
hinges. perforation gauge. book for 100 


‘Emet Moumblow “Wo Heeuey. Bronx 56 


ee 
Re Ep 
Ee EAA 
See er ae 
PM ig ct eg Migr 
SS 
ee Sa Se 
eee 
ATS, a 


10 DIFFERENT Mint Mexico, 16e_f 
spproral applicants. lo Siampco. Dot 
‘Brownsville. Texas. 
FREE 35 stamps with approvals 
eae ‘exchanged Free. Hobowaki. 
‘Phila. Canonsbare. Penns 
RA DUEERENT ane 


Rania” Se te. Approval Buyers. Lptian. $7 
Nassau St. New York 7 


ersoual “service? Thrift 
‘ aaver Sivvetgpring ee 


“TRIANGLES — Airmails — Pictorials ia 


lage: stamps, etc. Great bargain. Byer 
hing 166 Faphe. 17s Broadway, NY 3 


* aid DIFFERENT slamps—cialogine > 
ye,se ent uy35 fe approval Pare ants 
Ehetievon Stamps. Litter 
MOLESALE”Direain 
orkman. 3414-10 St 
«1000 Well mixed Monier 
valimot Steen 1 seo 
catalgain 


appt Royal 


PICTORIAL Packet Pillippines” Pats 
i Palestine. Parneuay, Porlugal, Porto 


‘rovat” Appitcants.” ‘et ot be. “Beeb 
Bier ‘vente, ego Park, a 


‘WHOOPIE! Wome! 28¢ worth of US. 

seal he lated rae ee , 
2 Shelbela Ave, Urookiyn 1, 

[BELLING larse collection, | 30% 


Cite: 
Mfiniumt gale $8.00. Kinnear, ox 
‘Beabotd. 


‘START your own stamp business. Write 
{of {tee eticulas, Donald Shepard, Security 
uid Chicago 2. 
‘23 BEAUTIFUL stamps from 25 French 
Golontes" and eur ‘price tista. One. sliver 
Shiv" Statnpsaies, Box ieAiF, Sakiane 


tltarytiaicage Sword tinea) 

guilt esse’ Suara Einngy 

e-Woltt (limly)—Port! (Dominican 

Republic) Fiend Mafohal! (ew Zeata 

Peale ees nema ee 

iit ito” boly Se approvat tge 
‘ca 


te 
poh cbace eta 
feo. ian gre. stab West 42-8. 


ractive prices 
TiSs-8, "Coral 


Soe Sigel ae tna i 
ae Sie Sere eS 
sa rane HE i st 


stam 
ive 


eg 
eater lee, Ge, ee 
Hes Hiss" thade WP ae 

ee ee 
ee 
este hora mma tt 
EEE cia eel Tin 


FREE Mint Brin Goonies Tom 


“U8 Pricelist on Francie, 
ube) south. Jefferson.” Norwood. Ol 
“BET You 


South Orkneys. Grahara 
funds Shortlived Falkland Dependencies — 
Everzthing Jo. with approvals Vikiow 
Be-P Chinton st x 
THRITISH ‘Spann French Coloniey 
tee ‘Miter heads” ard airmatl packet 


ER SENT SP oer ‘with your request entities You 
oe ips. our choice. trom 
eur anti, Beat approval selection. ose 


Mopautan. Stamp Go. 1437 B 
PREET Negre. Triage. Turis Tunas 
dines. . Palestine: 

ate Pgate Chart, Map, ‘hip. 
‘and stazps: French: 


Sen 
Brush Portusuese pena ats ‘ete, Pree fof 
EE portage. wae Stamspco, 


CAG stro tre RUE roa ‘Steno ree Win Ug Approve 
‘Wentgman 095° Oa 

i “REE I Rotze om ater 

anelet) “cook fata 

Basu 


Postare. 
Sismpeo. Wathington 16°D" C. 


‘BOY Ohi Boy! Dandy collection. Monae 
‘Roosevelt. Triangle. U8. 


‘commemorative 


“ATTENTION! Over 190 differentia 
cluding ‘Norfolk, Abyssinia set Morocco, 
Set Taig ete. Everything 19e witha 
Presale Boras, «14 Cootidee, New" Oreats, 
igi @ CHINA aizmal, 10 dilfereny Reypt 
fifty others, 10¢ to approval applicant 
2 ‘Box ae eulit, 


Filengulas, set 107 40h SP 
‘Vareo. Stamps, 6004 South Pairs 


10 V. 
angle, 
Saly"2se Wik: Norwiehown 


Stamp epee "ania Woodside Avene, 


Hinhirs 


iogue’ to a 
i802. Baypark™ 
20.000 DIFFERENT 1e-5¢ each! Gardoa 
Davison, Box 10198, Manchester, NH 


yell DIFEERENT U. &. Over 40 Years OW 
orelen, soprovais, Scot. 2d 

Miadie Sf" vesingion 
25 DIFFERENT Stamps loc. Tunis And 
(Cerpenter. Wakeman Ave. Newark 4. 3 
‘Worth! Seychelles. Dit 
nese Hunger Stampe and 


43220 Weet Leth Dept, BE Little Hoek. APE 


(EXCHANGE foreign stamps, bills Tor 


oe.o@ enes eapeazin ae. Beal 40d 


120 DIFFERENT stamps Je with approval 
request. Appleman. i 
a 7aT SPA. Sheet only $2 10 4 


canis for U. 8 approvals M. Hayeock, 61 
OBrien PL! Brooklyn NY 


AMERICAN Flags in Natural Colors on 
Panama, Paraguay, Dominican Republic. 
others. 6, varieties—1oe. Worth 35c! Ap” 
Rrovals ‘pecker, © Albemarie. Yonkers = 


31 DIFFERENT with Ocoree Washingion 
Stamps, from Brasil and Eesador: Pirate 
Telangy Victory issue: Megieal set; cthers-— 
allnde. with approvals. Grayson Stamps, 
Sherman. Tesas 

‘EGYPT—i5, Dilfereny Ge to, approval 
applicants ‘Bohemia Stamp “Service 2. 
‘Bohemia. 8. ¥. 


FREE! Hare Philippines sheet catalona 
ng $2.50. to collectors sending Se postage 


for bargain approvals, Criterion Seampe, 
‘North Hackensack 2 No. 
(ONE Thousand Ail diferent Stamps from 
Abyssinia to Zanzibar. eatalorue $22 50 for 
$100. to. Adults | Requesting «Approvals. 
Hratex ‘Go. “Wake Pinins. New York. 


‘Euston 1 


| {SEND for our better US. approvals 
today. Box 488°A. Minneapolis 


| BreGential ‘Set tothe €3, A total of 60 


cow York: 


Street, Dep! 


test Pree Otter—Latest 


ine Gunomers 
y Company, Dept AS, 


Iymeuth Spec 
Bell California 


iGaay' Lowe's Dest PS<i1 Holand Bie 


‘St Louis. Mo. 


PREE! Ten Mints: Ethiopia Red Cross 
pllssPree Preach. Witn Appiotals iozicn 
ramp Company. Box 801. Miami §. Fis 


MIXTURES price 
42.50: Denmark #17 


a 
‘Bae: 


pou 
‘PFance si 6: 

4$00;" Holland $1.60" Teaiy si 35; 

"72100. Longacre Shop, 100-3 ‘West 
Fork City 16 

‘DOLLAR Each: 2000 British? 1300 U. 


sgh Tela: Seiden a t-8 Intervie. NY. 
WASHINGTON Bioentconial Set ive 


cod Fines at "popular prices. B Lowe 
Dep. PS lo. Holland Bide. St. Louis Mo: 
26_CAMERAS, PHOTO SUPPLIES 


‘BOOKLET. “Collect 
whens What? Soe to 


if Stampa” How. 


‘CASH! Spot cash for cameras 


bisoculare, movie and still. equipment. 


revel applicanis: 
Bjorn ‘Neilsen. Monmouth. 1. Maine. oe, Sree full description for prompt cast 
70 HOBBIES, COLLECTIONS Beet Sa Brot setts Ww. Macuoa 

‘BEVELOPING apd Pristing K—Com- 


BRR Biter es 
pea Ee ral tava 
a 
ithe 
are, 8 ace 
Py ep ag 
2 ERE, att 


i ihe eee 
ied 


fate: She 
Dieto. Call 


‘vette. “Etfrabet Ne 
BASS Says: ‘Trade Cameras? 


Trays, One 
rs One Salen 


eats, Pinest equipment avaliable, Always 
‘Money 


Betintection Guarantees 
et Baas buy 


34 DIFPERENT pictorial comic butions 
1 Theron Fos. L024~a. Carolyn Avenue, 


PARTIST’S Models. Lint sample 10s, 
here 


“SWAPPERS — Kollektors — Hobbyists” 
Whateha got?” Whatdye want? National 
Bulletin’ 2c. Royal Oak 128. Mich. 


UNUSED Match Book Covers 
erent #100 Pree catnion ‘Shatis eae 
na Tit P east 84 * Ohio. 


or bustage ep 


tueting’ service, Hobby Directory. Box 
South Orange. New Jersey. 


FORFIGN, campaign ribbon packet ang 
unatrated book Thsigwineratt, “6 
26uh Avenue N.Ws- Calgary 1. Canada. 


ecarapi Bh eoerion Galen ox ith 


~TRI-SCREEN Diffuser for cameras and 


galargers... Controlied "Diffusion. 41 


‘Guarasteed, “Photo-Mart. Dept. L.. 363 2 


Yos'ae. N.C. 58. 


‘CAMERAS Contax Laie Lenses 
‘Aba. Calif. 


CIRCUS, Photographs! List and Sample 
10¢. ox. 1020. Minneapolis. Al 


(WINE deep 
(Gamnets). Send quarter for packet 
Mineral Speetinens ‘Company. ox 2431 
Phoenix. AFwona, 


CAMPAIGN Ribbons—Beginner's Pack- 


agestnitodaciory. Prige oe." containe. 15 

‘ASforted'Binbous. L'HG, Company. 1B 

ry ANTIQUES, RELICS, 
INDIAN GOODS 


‘Of, colorine ane 
gutating. hobby "or proftable sidelie 


Free 


thoue with artstic (alent Learn at home, 


ANTIQUE-modern, pistols revolvers. 
‘Robert Abels B80‘; 


30 reprints. $1. Suburban Stu- 


VELOX, 
1410-8 Bond. Rockford. Ti 
GERTACHROME to, 435 expertly roe: 
gated. Quick service. 250 per sheet. Goshen, 
Sais tberatiess ar 56. “Gosien. tne 
|_SENSATIONAL Introductory Offer! 
gaps! or negate thin ad and toe weil 
‘a "beautiful 7x5" entargement! 
‘Gr kibdak roll developed nna printed (with 
free ‘coupen) only 29e! of 8 Giant. prints 
{rom roll Sbac Regen egal 
soy guaniuts—renular sae Je: Giant size 
42” Candia ‘rotis--30" exp. 38mm developed 
faporated, enlarged to 2x4" $1.00, 18 exp. 
S0e" Pree Mallers, Pree Premium offers sent 
on request. American Studios, Dept. 366, 
Theronwe., Wisconsin 


101 PHOTOPRINTS, PHOTOCOPIES 


PHOTOSTATS. leiter size. 25e. Over 
ue service Mimeo, Sox 38, Poreat ils, 


90 MOTION PICTURES, SOUND 
EQUIPMENT 


GUARANTEED Fresh anti-hale outdoor 
Beata Darla ae 
Sm $3.45" ior Uni 
Eco? Post 


= Ss eee 
‘Theatre School. Humira. NY, 


nin Pima, Fquipmen 
alogoe aes Towers, 98 Non Wath 


Philadelphin 
RARE tion siete RT 
ternational. 2120 Strauss. Brooklyn. 1. ¥. 


BEAUTIFUL Kodachrome Slide and 
Service, 3111 West 


5 
¥ 
3 
5 


MOVIE. Film At Tremendogy Raving 
Kodak | Super X" Govt sock 


(2.25, “three 
‘Arabians 
for: 479-A Quincy Street, Brooklyn 2. NY, 
pCHILD Js Born By Cacsarcan Delivery. 
Send postal card Movien Hamilton St Ohio, 
MM. Silent-sound filma” Complete 
ary. Ail invest. subjects, "Free 
re (aatapee fm 106) "arden Film 
Stn New York io 


npn cures Balter laten ta 

gags ah CAST da kat 

eae 
setieeg bale he Siac 
ART ei oma Fale ga 
AST ate Oona ea 
ia Si ae 


fovies Select Films 
Write for Pree Lig Hae Bh 1614 Brond- 
iy. New York 19... 


back 10s Werton 


brocessing oo 1 
Double 88 61.50, Dull 
‘im without “procesainug-—100,‘t,"Vigmun 
$2.35: “Double ‘se 

Fromader Genera. Davenport 5. own, 


HOLLYWOOD Films. Color — sample 
$1.06" Cutsion oc." Stone, Lmenbure 1 


0 ANCIENT Indian Arrowheads_ $100. 
Litt tree Lears. Box 389, Galveston. Texns 


85 MINEKALS & PRECIOUS 
STONES, 


EWELRY stones removed from rings. 


a ce 


Hite ae soga, Wha 
Fmkusex P-8.. 356 West St, White 


“THE World's Greatest Passion Play 
Au Sizes. Rent or Purchase, Write Heme! 
Way" Flim, 33,2 Melrace St, 


ART Plime: G0" mm. 1.75; 1007 lomm, 
3600; 100" iemm "sound. $1.50 Catalog 
Free." 16mm Viewer" with 180 Art, 

Poses, 


‘Sound Fiima. Bedner, 
eae. 


WE Buy. Sell,, Rent. Exchange Home 
Movies. Details for dime Midland. Box 
329. Oak Park 311, 


GUARANTEED Film 35 ft Double-t 
#145. 160 1t. Hemm $2.45, Processea Pree 
Weston 401° MEE Photo, 431 Continental 
Detvoit 14 Mien. 


‘PROCESS your oun movie Bim. Lite 
tute: Duro ‘Products, "1319 N. Eewert. 
Bevertsville 21.8. ¥. 


‘pAMRIM SOUND, Gans and Gals Musica 
ay th Ave, Roe Ss ass 


SAND 16 mm movie films, fast machine 
processing service, bulk Alm. fee circular. 
‘Atlante “Films. 24D North Fourth St 
Reading. Peana. 


AMERICAN Levion Parade @ and 16x 
silent and. Sound.” Musteale 
Dramas.'Westerns- de Stamp for Catalonue 
Excel Home Movies. 634 Acklin. Toledo 10. 
Ohi. 


IMMEDIATE delivery of témm_ Souna 
grolectors “Large tc of antic. Oficial 
Rusart and” Pictorial "Sims. "Soundies 
Comedies, 1mm Anseo color Alt Used 
Simm 16mm Sound. List Titers. Splicers 
Enltors. Reinders, «Home Movies. 41 


‘South Fourth Street. Allentown, Penna.) 


JOIN World's larseat_ cinematogs 
soekty, Detalle tree “Internationa! “Cine 
Bodies, sue aie eiz0!, Hollywood Blea 
Hollywood 28, Ce 


MAKE big money selling our new sense: 
onal Bend for sample tovie and 
Hee wholetale price tise $1000" Yenc 
sound” $180." 10mm. sllent: "$2.90. Sem 
Etandard Pictures Corp. "Universal City. 
Ealits Dept B. 


oF MUSIC, MUSICAL 


map Pag Ry SK Id 
SRE Siee Soper Om Ht Wale 


Butler. Sissourt 

300 SERVICE Hints and Shori_cuts in 
Radio Repuring, $100 brepaig Chapman 
Rao path Street. Birmingham, 


Riba 


“PHONOGRAPH Records Cheap, 
ogue. Paramount. H-313 East” Market 
Wilkes-Barre. Penina, 


“RADIO Gontraled Garare Door Open 
=Work tz, butter fa cat Copiers 
ane mma 05 Bo. oth 
eet. iiringham Alabama, 

aatthin Ut wale Sapoay 50h Lene: 
Jaren List 347 Linen 
ire st. Puienburg Mase 


DIAL-A-Chard. the pew piano key Board 
sensation. Beginners learn to play attrne 
ive piano inva few weeks, Also very es 
Henual for dhe aavateed itdeDt and 
Eompouers. $8.00. ‘Literature zee 

Enterprises, “102 1681"E. #8 Gieveiana’@. 


SOLER inal book, patter papi 
Pruser2026-P Stark. Saginaw. Michigan 


“SWISS Musical Units £3.25, Music Boses. 
ant West «2nd. New York 18, N. ¥. 


‘SAVE 307 to 60% when buying Drums. 
‘Trumpets. ‘Clarinets, “ete, ‘Rayburn. 267 
‘Huntington, Boston. 


122 SONG WRITERS 
‘POEMS Wanted {o be set to music, Free 


‘SPEAKER Pillow—Dynaimio—Connecta 
any Tadio. Simple Instructions included. 
$1 50 iat. $6.00 Prepaid. Chapman Radio, 
105 Bo. 20in Stree: Birman aban. 
CLEARANCE Prices! 
ria Techalcralt 
ton 3 
St PAGE lana > 
pscord 8800” miles) 


fer. Catalog “abe, Laboratories Eye 
San Carlee Gxiliorm, 


epicustnn. Toa! price 8,00 porta er 
GOD Moneyback Reet ads 
Gompany. iaaloen Grandriver, Detrott 21. 
Steen 


examination. Bend. McNeil” Stas 
fer ‘of Musie, 10-P8, 8. Alexandria. Los 
‘Atigeles, California : 
‘SONGWRITERS, Songs Published 
‘Monthly. ‘your 


POEMS Wanted “For” Musical Siting: 
Send per for ine ekaianation. vive Stat 

‘Santers. 645 Be lag.” Beaton, 
SBONGWRITERS” Send Porm Tor Free 
Examination ang Outstanding oer. United 
‘Music. 116. Salem Indi 


BOOKS on radio-clectronics supplied By 
mail Servicing Dome stay. math elee~ 
Frleliy. operating. television. ete. Postcard 


Deiat Dept. Pil. 300 Pacine 


Boob Sons 
T,MAKE big money in the mail-order 
business, auvcan do the same at home 
SEN Seine stent Wile me 1 a 
youhow. F Littie: RD #1. Glenshaw. 


157 PLANS to make money local 
order, Paruiculars free. live Co 
Grana Se_N¥" 


GOOD, Paring, Busines, Silver 
ols lating wutoperts, rete 


ecliréaoutht tartan. 
fetal Co,, Ave. E, 


Sar ming ear a 
Bode “Aton Orieital Ashtrays, Sarin 
Hee eee aoe Sy oasis 
Ace aga ea an Bap 
os Ste aie a 
Sarat arr a 
URNS cease al 
Rosa. New York 0.NoY. 0 
aie hah a a 
a Civtengo 10. 
= ese Err 
seme a 
rebar atta Rested Gries 
Sete eee 
Secon i iat 


START home buneny aking statute 
joer. artificial marble flouting. lid 
hmasble. flexible molde, metailiing Duby 

Amazing “profits Folders Free. 

Grentive echt Winnctin, MMimots 

START Vout Onn adver ining Dusliges 
‘on, limited capital, No experience needed, 
Maxe”'4007°"on"invertment. "No "matter 


‘wiiere you live this is your opportunity 10 
Duild’ a! fast rowing. Businens. Mall $2.00 
Vall, Tacrarive 


for cotmplete plans. 
Sinetana 


fey 
fmachites im stores hoteie Alling sat 
and, your income stazte iminediately 
‘ean be ‘operated In apate Off 
tne with no experience needed. We'l tell, 
you'how and send youn catalogue describ- 
Ing oir at candy gum and Portage ved~ 
‘iso scales, athusement games, ‘ete. 
Wile “imudiateiy to" Parkas Machine 


Bias gages W Nort Ave malimore 
ylang. 
» aANUPACTORE Yousif Cleaner 


Ryo RE 
eat Smee 
eis Sa ae 
P00" pred. Master world ‘trade princ 
Het cra Ra 


can A 
“por Price writes 


OW To Sei 
siep! entiver Misrors 
Soha Sprinkle, ‘Woo. Marion. Indias. 


5 Radio Tubes 296 
gph tree Baveniy liste Potters 1318 coe. 
fansas Clty 6 Me. 


REMNANTS. Amazing Values. Goo 
profit. Write 3 4 M Textiles. 415 R200 
BtuPaterson 4. 3 


TELEVISION Opportunity Enocks ow, 
See Marlowe ‘Ad Under Profitable cca 


POEMS wanted far musica eing, Sea 
Poem {or immediate consideration Hamas 
Settles. 26 Manhattan Bldx.. Milwaukee 


“SONGWRITERS Investigale Outstan 
ine Service. Song Poems. Melodies. Pul 
Ushers List Pree s Song Productions. Dept 


ations. 
24 BUSINESS OPPORTUNITIES 
~“@25 WEEKLY working two hours dai. 


No canvassing. No Manufacturing. Lycke, 
Box 2471. Cleveland 12, Onto. 


Po'Pasner. 307 York Bt,, Jersey Ci 


Ent" uis Ww a6'st. Rew York i (OPERATE profile Bose bane all 
NOWRITERS| Honest Outstanding | ur, merchant 
sane (Writine Omer. "Dick ‘eynolas: | EAre® ProAts, Powel Serve, 113 Euclid 


SONGWRITERS: Protec your eaai 
Hola your songs. poems! Beware of S 
sharks! Free collaboration and publishing 
Enclose 1gc te cover mailing of application 
and booklet, today. The Amerieait Society 
of Songwriters. Appin. Dept. P.O. Box 
$ias" Boston 3. Make 


RECAST old batteries Tato new. Talest 
achievements, Battery Laboratories, Ain 
‘eapalis 


BOOKKEEPING Servige-by-mail Com- 
prehensive, nation-wide Survey shows Way 
tha how of ‘phenomenal growth. Pree de 
as "Research Dep. Box 32, Purest His, 


_ JOUR eae of patente manufactured, 
‘send 2 sour ideas Yor appraieal, Nationa 
‘Too! & Die P.O, Box 1285 Hartford Conn 


iness for Yourself 


‘postpaid, 36 North 


SONGWRITERS, Sond us your Songs 
and Song. Poems. Hollywood " Composers 
‘Write melody Without Charge. Lead Sheets 
Gnd Records furnished, Sené song material 
‘Today’ for Pree Eaamaination. “Write for 
Getaile, Cinema Song Company, Dept. BSt 
Beverly Wills, California. 


MUSIC set 19 poems. Ruy gubiee, S| 
wanton, HOW. fee New York 21 8 


TYPEWRITER Repairing Instructions. 
standard cre Weber Bon 1008: 
Sanion “onto 


DEALERS Wanted. Gavitt's Merb Tab- 
lets, Atty years. Laxative, $1.00. Send for 
25 cent bow free. Gavitis. Topeka. 


The New 1948 wholesale 


MAKE Plastic Jewelry. Pree information. 
‘titer Gompany..23-80 2bth. Long island 
Sits 5. New York. 


ine 
AP street 


IBY ‘Shoes preserved. Forisalas” im 
Fittiona, 41 00" Novey Sronaine” Box 


‘QUICK Money! “Repairing 
es” At home! Easy tool. Write, Battery- 
ao, Grand Sunes 1. Colerede, 

TLD you pay 3%, es $350 made? 
coloreliturtznted” ook ‘Success 
ful Rnterprisee’” 

Honal Seay ot Werk home. espe 
thine’ odd? PaeiecU. Oceatalse. Gallt 


worms Instructions $1 00 
WPALSE Eartbworng, Test $00, 
Mineton ich, sere 


“MAILORD! tals” 


| DO it with Sea Shells. Attractive Jewelry. 
Novelties Big Prosts. instructions. Sup 
pile Wir Teas-Satn Avence. Oakland 3 


INVESTIOATE Mall Order or Home 


‘UNPAINTED Marbilte 
Plaster’ plagues. “Free price list. Bulow 
Eovetes: {iso Sulwen| Ave Brookaya 33. 


SELL, By Mall, Inexpensive Course tells 
ow. Details "ree. MeKitrick, Box 80-5: 
Att" Vernon. Tlinois 


<SSpemATE Anan MALO Ra 

ae ae a Pa 

meena S 

res rea, ay 
iat Was he Paka hh 


‘Bor 118. ation. Ohio. 


ESMee Ga Mews em | “covanapors Puulou OT Bigs a 
WANT to < $1.000-—$5.000—-$20.000 on investment of 
Boat tes iripteaae! | Bar, Mery cee, ee tine ae 
$1.30 gearty, Parma utd Yearly. Remit- ~ posenk pt Se 

Ex pe thee oh eae dem 

beta Ri ae 


Month club, Hox 1i8-m. 


PERATE 
oe 


jiabie mail order busl- 
Wolter Service, 4is8-B asi 


Sr bee eae ee 
(ah Ba la ae 
Hie ere esau a 
iS Le itr ee ah gen 
Seen 
Pt ee 

a 


MAKE profs in mail 
Astounding plans describing method. sea 
fee dimtow Service Lock Box” 1313-3. 
Miobite 8” Ala sac 
“EXCLUSIVE Distributor Plasticine 
eautysprotection tor auto Anishes Used 
Iike'poilan. Muse on, own stock. Piasticie, 
oa'Nw and St. Miami Pla 
‘daily! Cleared $1.900 tm 


abr at ori Ah FL 
saiatiadl! Geialord 
STONCnR aoe aT 
otal ty nate a 
St tea 


shoes New  Tdeas 
‘Boi 


vid Rubber Tor, making ex 

ick devine! ate! Por hore. 

"of industry! dart $2.90: Galion 
35. Pll inatuetions! eeiiery. Soget 

Sa oldie and plaster casting 252 

fur araer| Plauereratl Supply Cgspany 

Noe fast aara’ Street. Cleveland 3 


TE 


Information. "Housion ‘Typewriter Repair 
Service, P.O. Box 8301, Houston 12. Texas, 

‘LEARN Pi 
home, Tremendous Del 


SLY guaranteed Mal 6 


Sew York’? 


828.59. 
Stanette. iT Madison St 
CLASSIE Now 
Martin. PS. $7 Hart, New Britain. Conn. 
CONVERT hand mowers to Dower mox- 
erceell the “handy-dandy lawn mower 
Sonversion kits, Basiiyinttalled on any 
ake mower is 3 hours, Used ‘with any 
Snail fasoline or elecrrie motor {fayiag, 
Bower ‘Products engines) in stock. Quick 


Gellvery. Keits cau be purchased with oF 
without engines, Pita 16 to 20 inen mower 
De 


Dealers ‘Wanted, Write for, Details 
re Manufacturing Co..Le Claire 2 


MAILING postcards selling repeat Thet~ 
profitable. Everything sup- 
feub five: Gordon” Publier 


tates i bigale Sample doer Lueracare and 


W. Wooley, 11s-B Donald, 


‘pSPRGIAL, Moin 
OT MAKE Rubber Stamps~Plaier Novos 
atti ‘Shoes Silver Mirore 

Gatslocue of Free. Universal 


Taig reg Samples 
Peoria, 


‘pearia tit 


PSIABY shoes we meine Rundreds ahd 
will Wench you how. Send card. Schoette, 
Friendanip 4. Obio, 


at ee 

IRDOSTRLAL es Fee Sr Fp 

Soe Aes 
irabtaatet hat 


= sat 
beminners. Hit 
Sart end, Ora uae chanics Naah= 


Kishor. Metal 
Straus 


a ‘Bagineering 60 
cage 


AUSTRALIA Wanis Veterans including 
merchant marine eligible Aust Q.1. bene 
fits; passage part paid uniumited {obs full 
parucalary one duliar ‘Bor 243. San 


Frogucts Tale | ence 


‘DIRECT Factory Agents for fast-gelling, 
age comnmercla fn machines, Nation 
ally es Leads furnished. 
Beet e 


it. iting Popearn Machines 
Inet tie We teuh. Raneae Ci 


~ WOODWORKERS—Earn bi "ee with 
yee shop. Buormane demand, Unerguded 
eid, "Asiaing. facta tree; Seaford. 100-0 
Rawlings." Carbondale. 
‘ART profitable Dusiness wit Tele 
for no capital Particulars Pree."Jim Her. 
Bert 1800 Inwood. Jncksonvie 
ERATE. Profita 


Sepere Ais Sot 
Beer settaat es 
Eire Be eestarte tae ates 
fee borer ena 


Be commil= 


Sweepers 
"Tuts 


CAPITALIZE on “Bverybo 
by Matiugacturing eunsante: 
Ugncers, Bit profits, fasily old. ensily 
sembled. Trial order complete 


Hao, Sar eevee: none 
Gaialog Pree Wee -Buae Products 
{$6:0-30 Broad Street. Boston 10, Mass, 


“eva. hil tcome but 
‘eauliy feared fice businens. write for {ree 
‘Setaiis today. Cole Associates, Syracuse 
NY. 


ATL Order Bunipesaes, Fra Dis 
jgibutarshipe boul old Weite for 
Bree ulletin @f Bxctinve” Opportuniuic 
Turnipeeed. Ins. 


Money ir Vending" Maci 
Sciallest capital start brings “immediate 
Profi. teat” baud "permanent ‘proftabie 

ness. Starting indiructions free. Becker 
Vendors, 108-2 

"BUYERS Wanted for plaster novelties, 
Painted Unpainted. Retail Wholesale 
Write today for {fee ‘information. Bing 
Products. €8-X78 Brosa. Boston 10. Mass 

SAWDUST. Turn it into cash. Tnstruc- 
tone "Ue. Charles 12EJ. Norwood,” Oho, 


Te 
PEORTUNITIES 
THLATE Collection describes, 197 poney- 
reakine. plana toca, oall oroer; Particg- 
Ina fete” Bite Co. 220-4 Orend 8e.'W., 
stness 
mandecaring ngveluce pltaier Sater? 
Bree catalog Waite Wing Products, BSW 
Broad Street, Boston 10, Banas 


‘Money. Experi= 
‘ence unnecessary, Particulars (ree, Wag- 
Sher, Bias, West esth, N. hed 


ny, 


Yor. free sample 
Sit" Printcrait, 1435 Elm St. Scranton 


6 FAGE Catalogs, Imprint circular plan 
pao treatise S00. Lach. 402-6 
ett. Baltimore 


SMaNDFAOTURE coutume jewelry at 
Mholesle supply” cataloyise faatrictions 
Florida Supp Bradenton, Florida. 


‘Sample blue print, Fenty. five cents, Hil. 
Ties" Jeterson Ave Des Moines lows. 


Evenings Sree 


Bp To: a a nas 


‘ash markets 
Winconsit 


ESIAIGE Petfume’ Make honey Free Book 
{ellshhow. Lawson, 21 Joiner, Saint augue 


nie ite 


it a : 
“RUE Be Mone a age; | PATS 

. Zien Sia | ect Go Rea el, nd 
sas.eeta! ores | si ame eae a 
wre cea, Ta at ce: | Ber = 
mabe Se EADS, Gi A Scone Bl Beez 


ok "508. Od 
Tree, “Expect something 
ihes¥" Oceanside California 


ies. Sample 23e.'Gen- 
SL, Comets eadea* att uth 


abby) Make and 


CASH SH in On Your Hobby: 


‘beautiful. authentic wood carvings 


your 
Bnet Ge. “Beb 
ELECTRIC Clocks are everywhere you 
{G,bulenas, women: az king-iot factor 
patra, inerewsing. Our easy” to learh 
Gorse with pictures, aud drawings teach 
ns 10 Foals thete clocks. Electronic 
Supply Co. Bow 2390-8. Moston 1. 
HOW te mate $5000 
Gatalog brings full” details send 
Brown's Business. Service Co. 133 E 
Bireet, New York 28 
CASH In Now wi 
Qrder Proat Producer 
On Selling By Mall" 


“averting Tips 
tives Jou complete 
fuiline ot mal ofder Speratioa. ‘Send yous 

iat Stall Capital Sa 
ee. The Brown Company 


Box 1412" Wichita, Kansas 

‘BE Independent in your awn profitable 
dunn, Ro Manufacturing yor stock. to 
arty. Operate from. your’ home. C9 
‘Aitvandet- 24 Walnut Street! Long Beach. 
Calirornta 


“Tools” Bexitian 
Pie aoe, iets 

Dost: 
‘Stage Pree, tines “Cra = 
Someiete” wee verse 


STEN. Fascinating Dyaleg Pies 
Prodecte. $1. Origa Plasticolane 
‘Sineinmats 


SREW liquid plastic Clat_colon_cant 
without "Beat," Bmnbed flowers. thsects 


ing. Say Grill carve. Manual tells how. 
Send $5.50 for complete 28 project kit tn 
ind liquid’ Castolive. Custo- 


“INTERNAL carved roses costume Jewelry 
sete $1.50 less ndings, 2” cubes with roses, 
$3.00" Crystal Floral Novelty Co Dept. 8. 
Somerville. NJ. 


pMETALLIZE plaice for_prgity pret 


fushiner, Metal Pine 
judsbure. Penna 


oMBEING ‘Money With Plastics. $1.00 
Pras a" iti, 
romps nnn 
reo tas ee 
scans a dese 
ee tey athe se ior ae 
steer sahara Sesh 
So i cee tenes a 
ies Gp nreieree wee 
Sin ee teat aca 
po ceric 


“GHEMICAL Paper tavisible_ writing. 


sepa ioe for cataloe und tree copy af Nat 
“now Your Chemleals' Series, Met & Co, 


_ NEW laboratory Supply Catalog of 
gene Md “Afparatte. "contains over 

‘tems ‘with urtrationse aid pages: 
Sena Soc Slanaard Science Si Hence Suppit Co. 


TED 
“INTERESTED Ii Latin America & 
‘gun Employment’?! $1 brings copyrighted 
Foreign Service Directory listing Arima with 
Interests in Construetion” Ol. M 


The Cast Frontier” offers 
‘thousands of opportunities 

lal Government 
Report ‘with list 


(EARN Up To $480 Month part or full 
Cee a 
toes Gee 


3 AGENTS WANTED, 


agin Toc fo at” sep. p. Naine on 
a 
‘Dunbar Soap, New Brunswick. x 4, 
"0090, ig Bun ihr 
i008 farang A 
Be Srecnad mae 
ie oer na a erase 


Fun = 
sine: Salestun's Guide, taping, constt ce 
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‘Your enjoyment climbs to new altitudes through radio and television achievements of RCA Laboratories 


IRCA LABORATORIES -your'magic carpet” 
fo new wonders of radio and television 


More and more people will go sight- 
seeing by television as the number 
of stations and home receivers in- 
creases. Eventually, television net- 
works will serve homes from coast 


to coast ... bringing you the news 
as it happens . . . sports events . . « 
drama . . . vaudeville. 


Many of the scientific advances 
which have made possible these ex- 
tended services of radio-e 
in sound and sight, originated in 
research conducted by RCA Labo- 
ratories. 


rronics, 


Recent RCA “firsts” include: ultra 
sensitive television cameras that give 
startling clarity to all-electronic tele 
tiny tubes for compact, 
lightweight portable radios . . . “pic- 
ture tube” screens for brilliant tele- 
vision reception. 

Inother fields of radio-electronics, 
RCA has pioneered major achieve 
ments—including development of 
the electron microscope. Research 
by RCA Laboratories goes into 
every product bearing the name 
RCA or RCA Victor. 


visi 


s'on display at RCA 
Hall, 36" West 49th 
Street, Free admission, Radio Cor- 
oration of “America, Radio City, 
New York 20, 
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Atomics for Schoolboys 


EET Richard Sinnott, age 18. He is a 
student at the El Cerrito High School 
lifornia, He is sitting at the ungla 

ous plywood control board of one of the most 
exciting machines ever devised by man, 

It is a baby cyclotron, put together by 
four El Cerrito students under the inspired 
ysics instructor, Ben 
To dare such a project 


Siegel (see p. 102). 
—a little like building a blast furnace in the 


led for considerable courage. 
To complete it, within limited space and 
funds, called for a lot of plain hard work. 
Oak Ridge or Caltech hardly need fear 
the competition of this home-made atom- 
smacker. But, small as it is, the El Cerrito 


cyclotron has made a big contribution, It 
has brought nucle e the pri- 
vate preserve of heavy ng and heavy 
equipment—closer to ome 

To these lucky students, as they put the 
pieces together, theory became practice. 
And as they wound the wire to make the 
magnet and saw the machine take shape, 
they got an awareness and a sense of per- 
sonal participation in the biggest problem 
in the world. 

Whatever its actual output of radioac- 
tive materials, its production as a tool of 
understanding is important. 


Rinne Gittrzces 
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Rich tasting . . . mild and easy on the tongue — that’s 
Prince Albert—the National Joy Smoke! P.A.'s choice 
tobacco is specially treated to insure against tongue 
bite. More pipes smoke P. A. than any other tobacco! 


THE NATIONAL 
JOY SMOKE 
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Monthly 


Tough. Dangerous, and Dirty 


Working high up in a regenerating unit is but one of the many nasty 
involved in the annual cleaning of 4 cat-cracker. These c 
ing units, operating 24 hours a day at temperatures around 1,000° F, 
take a terrific beating from erosion and corrosion, The “turnaround”—the clean- 
ing process—involves shutting down the plant. A crew of 360 men did the job 
on this M. W. Kellogg unit at Gulf’s Philadelphia refinery without an accident. 
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This B-17 mother plane carries a test model hun, 
bomb rack under the wing. Rod projecting from 
tail is the antenna for the telemetering equipment. 


Robot Planes 


ig ona 
I's 


MODEL RELEASED BY B-17 
IN LEVEL FLIGHT 


Dive 


Into Speed’s Mysteries 


Without pilots or engines, the Na’ 
600-mile-an-hour midgets report from 
the edge of the sonic barrier. 


By George H. Waltz, Jr. 


B-17 drones steadily across the sky. 
Suddenly, from under its wing, a tiny 
plane drops into a steep dive. No propeller 
spins, no jet roars, but it screams down at 
600 m.p.h, No pilot sits at the controls, 
but the midget pulls out of the dive and 
swings upward in a long curve. For a sec- 
ond it seems to hang in the air. The nose 
blows off and hurtles down, Then a great 
plume of parachute appears over the plane 
and it drifts slowly to the water below. 
That's the Navy's latest approach to the 
problem of designing transonic and super- 
sonic aircraft. The diving midget is an 
exact scale model of a proposed superspeed 
plane. Dropped at the Navy's target range 
near Wallops Island, off Chincoteague, Va., 
it is put through its paces by preset controls 
while a radio telemeter reports what hap- 
pens. Experts of the Naval Air Experi- 
mental Station at Philadelphia believe that 
this model-dropping gives actual flight data 
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unobtainable from wind tunnel tests, And 
it does it without risking the life of a pilot 
or the loss of a full-size plane. 

The 1,500-lb. models are built of wood 
to stand a pull-out force of 30 Gs (30 times 
the pull of gravity). Aerodynamically they 
are the same as a full-size plane of the de- 
sign under test, but they are only four- 
tenths as large and a 450-Ib. lead nacelle 
replaces the engine. Right behind the nose 
is the six-channel radio telemetering sys- 
tem. Behind that again, about where the 
cockpit would be in a regular plane, is the 
automatic gyro flight-control gear. 

The model is hung in a modified bomb 
rack under the left wing of the mother 
plane, to the right of the inboard engine. 
About 10 minutes before drop time the gyro 
control and telemetering systems are turned 
on. The pilot puts the mother plane through 
simple maneuvers to make sure that the 
model's control surfaces are reacting proper- 
ly and the telemeter is working. The model’s 
ailerons, rudder and elevators should move 
in opposition to those of the mother plane, 
since the control gyros try to keep the 
model's wings level and its nose on a 
straight course. These movements show up 
in the mother plane’s telemeter receiver. 


\ 


FOR RECOVERY 
OF MODEL. 
+ Ypsteaoy vive 


SLIGHTLY ABOVE 
STALLING SPEED, AN 
‘AIRSPEED SWITCH 
CAUSES NOSE TO BLOW 


‘OFF AND CANOPY TO FLY OFF, 


RELEASING PARACHUTE 


\. srmuoe swinen 
A fares #0 
ourerawe 


YL rs 


Just before the drop, the pilot feathers 
the propeller on the mother plane’s No. 2 
engine to eliminate any backwash or turbu- 
lence that might interfere with the release. 
Then, at “D” time, with the mother plane 
flying straight and level, the pilot pushes 
the bomb release and the model drops. 

Immediately four sets of ground observers 
go into action. Two crews man identical 
telemetering receiving stations mounted on 
trucks, checking each other and ready if 
one receiver should fail. A third crew 
tracks the model by radar to plot its flight 
path. The fourth checks the path visually 
with a theodolite. Among them they record 
the complete story of the drop. 

The telemetering equipment can be set to 


Actaal drop test over range provided this photo 
sequence showing model just before release, just 
after release, about to dive, and afloat. after 

chuting down. B-17's No. 2 propeller is 
feathered to cut turbulence for modal. 
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Telemetering equipment, which gives more 
elaborate reports than any human pilot could, 


flash back any combination of six continu- 
ous records of pertinent flight data. These 
can include the readings of stress and strain 
gauges at important points on the model; 
airspeed, acceleration and G forces; position 
of rudder, ailerons and elevators; buffeting 
of controls; dive angle and angle of roll— 
just about everything the engineers might 
want to know. When plotted in simple 
graph form, these readings tell just what 
appened to the model during its flight. 


‘The recovery (parachute i packed into place 
after the fightecontrol compartment has bee 


sealed shut with a watertight cover. Gyro con- 
trols within are driven by compressed nitrogen. 
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is carefully tested before a flight. The cover of 
this compartment is also waterproof. 


Normally the gyro controls are preset to 
put the model into a 30° or 60° dive as 
soon as it is released, pull it out after it 
reaches terminal velocity, put it into a 40° 
climb, blow the nosepiece free to reduce 
the strain on the ‘chute, and then pop the 
‘chute open. The controls can, however, 
be altered to put the model through various 
maneuvers and dives. Both the controls and 
the telemetering equipment are completely 
automatic once they have been started by 


ly fastened, and the model plane is ready to 
be rolled out to the mother ship and fitted into 
the bomb rack under the left wing. 


ue 


Wavy lines of this graph plotted from tele 
metered data tell engineers just how model re- 


master switches in the mother plane. An 
electrical cable connecting the equipment 
in the model to the mother plane pulls free 
when the model drops away. 

So far, all the models are without power 
—but when one is dropped at 35,000 feet 
it hits a terminal speed of 600 m.p.h. at 
20,000 feet (roughly eight-tenths of the 
speed of sound at that level) just from the 
pull of gravity alone. Eventually jet or 
rocket engines may be added to blast the 


The model is fitted into place just to the right 
of No. 2 engine. B-17s were chosen for mother 
ships as the only large military planes whose 
landing gear does not interfere with models. 


acted during its dive. With powered models, 
graphs may answer riddles of supersonic flight. 


models through the transonic zone, Then the 
telemeter operators on the ground will re- 
cord a vivid picture of what happens when 
an airplane reaches supersonic speed. 

If this happens, engineers will gather 
their data on buffeting and the shock waves 
of compressibility long before a pilot touches 
the controls of a transonic plane. Indeed, be- 
fore a full-size plane is built its design will 
have already been modified and perfected— 
thanks to the diving models, END 


This large radar seanner tracks the model on 
its way down. The dive is also followed visu- 
ally by a theodolite, giving a two-way check 
on reports sent by the telemetering equipment. 
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Punches Holes in Water 


Purine a hole in a liquid is tough enough, 
but the U.S, Steel Corp. Research Labora- 
tory in Keamy, N.J., goes one better and 
punches the round hole above with a square 
peg. It’s part of a quenching operation to 
increase the wear resistance and hardness of 


Potent Push-Up 


Tuene’s a new electric strongman in the 
steel mills—the fork and ram truck designed 
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steel. A white-hot steel bar is thrust into 
water, superheating the surrounding water 
to an invisible vapor. The steam, obeying 
the laws of gases, expands and forces the 
liquid away from the bar—and a round hole 
results because gases exert equal pressure in 
all directions, A 1/10,000-second strobo- 
scopic exposure caught the “hole.” 


by B. I. Ulinski to lift and move heavy rails. 
In this demonstration, the automatic lift 


truck hoists a 45,000-Ib. boxcar. 
handle loads from 10 to 30 tons, 


It can 


Clock Explains “Half Life.”” Like 
radium, man-made radioisotopes emit rays and 
“decay” or turn into other elements. Half life, 
the measure of their perishability, is the 
half of the atoms to do this. 
cay clock” above makes the idea vividly cle 
This is an ordinary electric clock minus its 
hour hand. Its special dial tells the life story 
Of a short-lived radioisotope Set 
to 1 at top of dial, the minute hand is started 


when the isotope is first made, Clock shows 
what fraction of the original amount of Ci 
bon 11 remains, as hand passes figures from 
9 down to -1, which it reaches in a little more 
than an hour’on its second time around 

In the picture, the minute hand is approach- 
ing \5, which ‘marks the half life of Carbon 11 
(20% minutes). Increasing intervals show why 
half life serves as yardstick, Complete decay 
would take an infinitely long time. 


Mail-Order Isotopes 


jion of man-made 


Mass produ 
dium” provides a wonder tool to aii 
international research, 


By Alden P. Armagnac 
PSM photos by Hubert Luckett, Robert F. Smith 


NEW era in medicine and technology 
began last September 5 when a lead- 
lined box containing radioactive phosphorus 
started by plane for Melbourne, Australia. 


Urgently needed to treat a patient with a 
blood disorder, it inaugurated world-wide 
distribution of man-made radioisotopes— 
“artificial radium” in layman's language— 
from the chain-reacting uranium pile at 
Oak Ridge, Tennessee. 

Treating disease with rays from radio- 
active isotopes—radioisotopes for short—has 
unique advantages. Injected in a vein or tis- 
sue, or simply swallowed by a patient in a 
tasteless solution, the radiumlike material 
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1. Dr. Ernest Pollard, of Yale physics depart- 
ment, fills out order blank for radioisotopes. 
Mail-order catalog in his hand lists radioisotopes 
available from Oak Ridge with prices. 


5. Treating the package with caution, despite 
moderate ray strength, Dr, Pollard lifts out top 
of lead container by ‘inserting rod in eyebolt. 
Geiger counter is now clicking at rapid rate. 


goes straight to the affected spot 
livering just the proper dosage of rays, it 
automatically “turns them off” as its short- 
lived radioactivity dies away 

In another application, radioisotopes are 
hailed as the greatest research tool since the 
invention of the microscope. By definition, 
isotopes are varieties of a chemical element 
that differ in weight but possess identical 
chemical properties. Hence radioactive iso- 
topes may be used as “tracers.” Add the cor- 
responding one to a natural element, and 
you can follow a food or drug through the 
body, or a chemical through an industrial 
process, by the telltale rays it emits. 

Until a little more than a year ago, radio- 
isotopes were scarce and costly. Cyclotrons 


After de- 
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2, At Oak Ridge, radioisotope taken from pile 
(through aperture above man’s arm) has strength 
of rays tested before shipment. It must be 
handled at safe distance with aid of long tongs. 


E = 


6. Special key supplied with package fits slot 
in screw top of inner, stainless-steel container 
so it can be unfastened and removed, as shown, 
without need of touching it with hands. 


produced them in minute amounts. Fifty 
dollars’ worth of radioactive carbon from 
Oak Ridge would cost $1,000,000 if made 
in a cyclotron. 

Oak Ridge attains ma: 
placing aluminum canfuls of ordinary ele- 
ments in the pile and bombarding them with 
neutrons from the atom-bomb ingredient, 
uranium. Its latest blue-covered, mail-order 
catalog lists bargain prices for more than 
90 ray-emitting isotopes of nearly 60 ele- 
ments. Domestic users consumed all its first 
year's output. Now increased production 
makes the 30 most useful radioisotopes avail- 
able for export. 

A visit to Yale University—first in Amer- 
ica, 100 years ago, to offer classes and con- 


production by 


3, Lead-lined package arrives by air at } 
Hayen, to be tansferred to waiting track and 
rushed to Univers Most perishable radio- 
ipotope shipped hos half Ife of 124 hours 


7. Lead shield of long forceps protects hand 
from rays, as glass vial containing radioisotope 
lifted from inside of packagi is 
tive iodi form of a solution, 


duct research in science—gives a firsthand 
glimpse of radioisotopes in action and the 
teamwork of the men who are using them. 
To get the isotopes to users while they're 
planes and express trucks rush ship- 
ments to Yale’s physics department, which 
handles them for other university depart- 
ments, Dr. Emest Pollard, pioneer nuclear 
physicist, opens them with precautions that 
vividly bespeak the hazards of the atomic 
age. Clicking like a telegraph sounder, a 
Geiger counter gauges the strength of in- 
visible rays from the package, so he will 
know how gingerly to approach it. 
Phosphorus occurs so widely in nature, 
as in phosphates, that radiophosphorus fig- 
ures prominently in Yale experiments. To 


Removing screws of exashpadot metal assem- 
biy is first step in opening. packa 

counter, right foreground, checks how 
Sahay alld Soe can: be faisdied hose by. 


8. Tiny vhich typical package we 

100 pounds, ‘contains about 35 drops of solu- 
tion of radioiodine. It comes with string at- 
tached for carrying safe distance from hand. 


obtain a successful vaccine against the bacil- 
lus of dysentery, Dr, Henry P. Treffers s 
to learn how its deadly toxin kills. By rais- 
ing the germs in a nutrient medium contain- 
ing radiophosphorus, he “tags” the toxin 
with it. Filtering off the toxin, injecting it 
in laboratory animals, and tracking it 
through their bodies with a Geiger counter, 
he finds out just what organs it affects. Hen’s 
eggs injected with radiophosphorus tell Dr. 
Edward W. Shrigley, who uses them as 
germ incubators, what the virus of influenza 
feeds upon. Using radiophosphorus on 
wild-flower pollen, Dr. Norman H. Giles, 
Jr., investigates mutations or freaks in- 
duced by radioacti 

Because of the peculiar affinity for iodine 


Novemser 1947 89 


Slices of tomato from plant nourished with 

radioactive zinc take their own picture when 

graphic plate, Rays from isotope 
‘radioautograph,” showing zine cor 

centrated in seeds. (Photo from N, V. Philips 

Gloeilampenfabrieken, Eindhoven, Holland.) 


of thyroid tissue, radioiodine gives Dr. Wil- 
liam T. Salter a triple-edged weapon 
against thyroid cancer. When cancerous 
cells migrate from the thyroid gland and 
settle elsewhere, a mild dose of radioiodine 
and a Geiger counter promptly detect the 
new focus of infection, A more powerful 
dose of radioiodine, used for therapy, bom- 
bards a cancerous growth at point-blank 
range and temporarily destroys it—a treat- 
ment to which a number of patients owe 
their lives. Thyroid glands from radioiodine- 
treated rats, placed on photo film, take 
their own pictures—“radioautograph: 
which may lead to a more permanent cure. 

Radiomanganese may answer a teasing 
question for Vaughan T. Bowen, research as- 
sistant in zoology. Why do wasps and clams, 
two apparently unrelated members of the 
animal kingdom, contain 40 to 50 times as 
much manganese as other creatures? Yale's 
27-inch cyclotron supplies this “homemade” 
radioisotope, which cannot be made by neu- 
tron bombardment in the pile. The cyclo- 
tron also provides isotopes too short-lived to 
be shipped from Oak Ridge. 

Some of the most perishable, shortest- 
lived isotopes enable Dr. Pollard to explore 
unprobed mysteries of the atom’s nucleus 
in the physics department—research so im- 
portant that it is supported by funds from 
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Deadly toxin of dysentery bacillus, the flufly 
white substance in flask above, is “tagged” with 
radiophosphorus by Dr. Henry P. Treffers, of 
Yale medical school, to find out ‘how it kills. 
When toxin is injected in animals, its course 
through body can be traced by rays emitte 


the Office of Naval Research in Washing: 
ton, D. C. It takes fast footwork to get a 
sample of radioactive neon gas from the 
cyclotron to a near-by laboratory in time to 
measure the energy of its rays with a mag- 
netic lens, for it has a half life of only 40 
seconds, Radioactive argon gas, used in a 
diffusion experiment, has a half life of two 
hours. A “decay clock” devised by Dr. Pol- 
lard (page 87) shows experimenters at a 
glance how fast their material, and its rays, 
are running out. Interchangeable dials 
adapt the clock for different isotope: 

It was in Yale’s physics department, in 
1906, that Prof. Bertram B. Boltwood 
started off the list of known isotopes by dis- 
covering ionium, a lightweight twin of tho- 
rium, More than 670 isotopes have been 
found since then. About 270 of them are 
stable, like ordinary and double-weight hy- 
drogen in “heavy water,” or the 10 isotopes 
of tin to be found in the ordinary metal. 
The rest are radioactive,-ranging in half 
from less than a millionth of a second to 
more than 100 billion years. Most of these 
are man-made and unknown in nature. Dur- 
ing the first year that they have been avail- 
able in quantity, experimenters have hardly 
had time to do more than perfect the tecl 
nique of working with them. Now, these new 
tools may reveal untold wonders. END 


Secrets of forces between atoms are sought in 
diffusion apparatus at Yale physics laboratory. 

ubes opposite central disk contain ordinary 
and radioactive argon gas. Observer has just 
opened aperture between tubes, allowing gases 
to mix. To measure speed of mingling, or 


Hitherto unknown sources of natural radio- 
activity are sought by Dr. George M. Murphy 
of Yale chemistry department. Separating isc 
topes of rare-earth elements ‘with adsorption 
column containing organic resin, he tests con 
Geiger counter above. 


centrate for rays. wit! 


difusion, he is peering into eyepiece of one of 
a pair of Laurftsen electroscopes mounted. at 
outer ends of tubes. Movement of a hairline 
across a graduate Id shows rate of increase 
in, radioactivity 

other end, as the tabes 


at one end and decrease at 
change atoms. 


Getting rid of used radioisotopes may 
ture problem. Experimenters in this Yale 
ratory pour them down drain. Sign warns of 
lingering rays that would contaminate labor 
tory glassware washed in the sink. They are too 
weak, however, to menace health of workers. 
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Gun Shoots Rail Holes 


Tims “cannon” speeds track-laying by 
shooting holes in steel rails. Made by Mine 
Safety Appliance Co., the 45-pound gun 
uses a cartridge slightly larger than a .45 to 


Antenna Stretches Tele 


Tue Ve a new lon 
tenna, mal elevision reception possible 
as far as 125 miles. It has high forward 
ickup, but little at es and back, mini- 
mizing interference Easily installed, it 
weighs Ib., has low wind resistance. 


era ea! yey 
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blast a punch through X-inch steel. Tap- 


ping firing pin, at left above, sets it off. At 
right are (1. tor.) the gun, cartridge, barrel, 
punch, and breech; in foreground is a com- 
pressed-air ramrod. Punch—and resulting 
hole—can be up to 1% inches in diameter. 


ustins Grow Up 
ze, luxurious cars 
w British-made Austit 
debut in 1948. The “Sheerline” 
(top, below) has a 6-cylinder, 180-hp. 
engine; the “Princess” (bottom) boasts 10 
and many special features. 


are two of 
s that will 


How Germans Build Mud Homes 


ERMANS struggling to rebuild their 
shattered homes are going right back to 
Mother Earth. Dried mud blocks are being 
used for houses in a new settlement on a 
one-time drill field near Frankfort on Main. 
Twenty-six houses, each of four or five 


First step is to dig elay for the buildir 
Handears are used to carry the mat 
central point where it is mechanically mixed 
with loam and other ingredients. 


Tice FZ Z : 

The first. mud block is set on top of the stone 
wall that forms the foundation of a house. White 
collar workers—including a former missionary 
are members of the working crew. 


rooms and a basement, are to be completed 
this year. Some will be of prefabricated 
pressed wood and cement construction, The 
group, sponsored by the German Evangelical 
Relief organization, plans to expan more 
building materials become available. 


A former bank clerk removes a mud block 
from the wooden mold in which he formed it. 
In background a s of blocks piled up to 
dry. Process is similar to making adobe brick, 


After the walls are up and the roof on, work- 
cers polish thi of the earth blocks and coat 
them with a gypsum mixture to keep out moi 
ture. Untreated wall can be seen at left. 
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The Microwaves Are 


Invisible network will handle phone calls, telegrams, television, 


FM and AM broadcasts, complete newspapers—even carry ) 


By Martin Mann 
PSM photos by Robert F. Smith 


| occe eg ec gc are being revolu- 
tionized faster than you think. The 
humming wires beside the highways already 
are rivaled by new systems, capable of trans- 
mitting more spoken or written words and 
more still or moving pictures from coast to 
coast. The difference between these new 
systems and those of the past is as great 
as that between oxcarts and stratoliners. 
Radio relay systems, coaxial cables, and 
other improvements in communications sys- 
tems soon will bring you not only better, 
faster services such as you already knov 
but also completely new kinds of service. 

Your radio program now comes to you in 
waves a fifth of a mile long. Your son's 
television program, and his telegrams and 
long-distance phone calls—even his mail— 
will come to him in waves only two or three 
inches long. Telegrams are now flying be- 
tween New York and Philadelphia in these 
microwaves; phone calls will be made in 
microwaves next year between New York 
and Boston; and television shows are being 
sent this way now from New York to Sche- 
nectady and Philadelphia. 

These microwave relays use invisible 
beams in the air instead of wires. No poles 
support them, The poles and wires are re- 
placed by steel or concrete towers every 30 
miles or so. On these towers are antennas 
that catch the microwaves, shunt them down 
to repeater equipment to be amplified, then 
send them on to the next station. 

These relay stations are as automatic as 


NEW YORK JACKIE JONES 


Seven automatic towers will relay mi 
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rowave beams 


our mail. 


electric _refrigerators—designed to operate 
with only occasional human supervision. If 
a tube fails, its duplicate is standing by, 
ready to switch into operation immediately 
without interrupting service—and at the 
same time to flash a trouble signal to the 
nearest testboard. A furnace heats each 
tower building in winter and in the summer 
it is cooled by air-conditioning devices for 
the machinery’s benefit, Banks of batteri 
and current from the local utility companies 

supply the power. In some stations, a gaso- 

line generator automatically starts itself and 

takes over the job of charging the batteries 

if the utility lines fail 

You will not notice any difference when 
your phone calls begin to go through these 
radio relays. On a call from New York to 
Boston, for example, your voice will travel 
as usual from the handset through the 
switchboard into a trunk line for Boston. 
That trunk line now is a thick copper, rub- 
ber, and lead cable buried in a ditch along 
the Atlantic coastline. When radio relay is 
used, however, the cable carrying your 
voice will end on the roof of the telephone 
building in lower Manhattan. There it will 
feed into a microwave transmitter, aimed at 
the first relay station atop Jackie Jones 
Mountain, N. Y., 35 miles away. 

At Jackie Jones, a strange antenna that 
looks like a big square metal funnel will 
receive the beam. This antenna is a set 
of criss-crossing metal plates that focus 
microwaves into a narrow beam. From this 
lens, the beam will travel down into the 
tower to amplifiers, to be strengthened after ( 
its 35-mile trip. It will then go back up to ad 


BIRCH HILL SPINDLE HILL GLASTONBURY 


from New York to Boston in a 


telephone system, soon to begin operation, Large picture shows 1 of one tower. 
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netal lenses s 
the other tr 
They focus the waves 


way’ light is focused by 
cused beams travel to and from the amplifiers 


cls Hon this 


down. behi one 
th the beam into two relay A similar 
Y the receiving end; pair « picture to 


implifier. left) other way 
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second lens, which will aim it at the next 
relay station on Birch Hill in Connecticut. 
This process will be repeated in each of 
seven relay stations until your voice reaches 
the receiving lens on the Boston telephone 
building and goes into wires again, 

The Bell System already has the equip- 
ment installed for this New York-to-Boston 
chain of relay stations and is working on 
chains from New York to Philadelphia and 
Chicago. These relays will be capable of 
handling television shows as well as phone 
calls Western Union now is using a radio 
relay system developed by the Radio Cor- 
poration of America between New York and 
Philadelphia, will soon send telegrams from 
Pittsburgh to Washington the same way, 
and expects every main telegraph route in 
the country to be a radio relay system within 
a few years. The General Electric Co. is now 
transmitting television shows from New 
York to Schenectady, and the Philco Cor- 
poration has a similar link between New 
York and Philadelphia television stations. 

The beams transmitted and received by 
the relay stations are so narrow that it 
would be difficult to tap them. This is one 
of several reasons for using extremely high 
frequencies (around 4,000 megacycles, sev- 
eral thousand times as high as those of ord 
nary broadcasting stations). At such fre- 


Repairmen can never complain that they for- 
got a tool-everything needed for maintenance 
of relay equipment is included in a rack built in 
each panel (left). In addition to ordinary tools 
such as screwdrivers and lucite-lensed  flash- 


quencies, the energy can be focused into 
beams so narrow that 100,000,000 times as 
much of it reaches the receiver as would 
otherwise. Most microwave transmitters 
produce only one watt of power, as com- 
pared to the 1,000 to 500,000 watts scat- 
tered by lower frequency radio stations. 

Microwave beams, moreover, are not 
bothered by sunspots, thunderstorms, man- 
made electrical interference, hail, sleet, or 
snow. Since the towers are always on hills, 
even floods will seldom cause trouble. But 
the big reason for high-frequency beams is 
their tremendous carrying capacity, Several 
hundred people will be able to talk at the 
same time over Bell System's New York- 
Boston beams. 

Radio relays, however, are not the only 
means of increasing the capacity of a com- 
munications system. Much further developed 
than radio relays for telephone service is 
the coaxial cable, which is basically a cop- 
per tube with a wire running down the 
center, “Coax” already is being used both 
for telephone and television service. The 
cable must be buried in a deep ditch, and 
many amplifiers are needed, but the Bell 
System's experience with coaxial cable has 
been so gratifying that more of it is being 
laid rapidly. By 1950, 12,000 miles of such 
cable will have been laid to link practically 


light (see close-up at right), there are special 


gadgets like prong-straighteners for the tubes 
(left of center). Refinements like this help make 
the relay stations so self-sufficient that little 
supervision is required. 
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RELAY STATION 


TELEPHONE 


FACSIMILE 


TELEGRAMS 


‘AM—FM RADIO 


The microwave relays will serve as a trunk-line 
highway for all kinds of communications, as il- 
lustrated in the above drawing. Radio is used 
only to carry traffic to the city terminal; it is 
distributed from there to users on wires. 
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-the-slot facsimile machines are already 
being developed to flash your wires across the 
country in a fraction of a second. This model 
(not coin-operated ) is now in use to feed mes- 
sages from hotels and business offices to the big 
central exchanges of Western Union. 


every major city in the United States, 
The ability of radio relays and coaxial 
cables to carry more traffic will solve the 
major problem of the communications com- 
panies: how to handle more business. The 
wire networks have been called upon to car- 
ry an ever-increasing load of phone calls 
and telegrams. On top of that, there are 
new kinds of business that will not fit well 
on the wires—television, FM, and high-speed 
facsimile. Existing wires will continue to be 
used for comparatively short-distance phone 
calls and telegrams, but the burden im- 
by the addition of new services will 

be handled largely by the new systems. 
Television is the greediest customer. A 
television show can be sent over ordinary 
wires, but many amplifiers are needed and 
a coast-to-coast hookup by such wires is 
impractical. Even microwave equipment at 
present will carry only one television pro- 
gram per channel, because that is all the am- 
plifiers can take. Better amplifiers, like the 
traveling-wave tube (PSM, Nov. 46, p. 111), 
are being developed, however, and may it 
crease the capacities of microwave systems. 
Already, too, scientists are working on 
another kind of wire that possesses almost 
less carrying capacity—wave guides, 
which are just what the name suggests: cop- 
per pipes that guide waves. In a wave 
guide, the radio wave travels in the empty 
space inside, not in the copper itself. The 


Photos by 4. T. & Te 


Coaxial eable can also provide communications 
networks geared to present-day needs, capable 
of transmitting television programs, facsimile, 
EM radio, and many phone calls and telegrams. 
This machine (left above) lays coaxial cable 
almost automatically, It digs the ditch, puts 


copper serves only to hold the wave in 


place. Engineers call the waveguides 
“plumbing” because they look and work 
like the water pipes in your home. 


Waveguides already are being used in 
radio relay stations (and radar sets, too). 
They carry the microwaves the few feet from 
the receiving antennas to the amplifiers 
and back to the transmitting antennas, 
Waveguides promise to be the ideal meai 
of communicating intelligence when present 
difficulties are ironed out. A single pipe 
could carry all of the communications be- 
tween the Atlantic and Pacific coasts. It 
could take every phone call and telegram 
now handled by hundreds of wires and still 
have plenty of room left for television, FM, 
and facsimile. As a long-distance path for 
communications, however, waveguides are 
still in their infancy, 

Networks of some kind, capable of de- 
livering television and FM service to every 
home in the country the way wire networks 
now carry standard broadcasts, will be avail- 
able in the very near future. They will also 
make possible such spectacular services as 
radio mail, a system of high-speed facsim 
which may replace telegrams and air mail 
by speeding your letters across the conti- 
nent at the rate of a million words a minute. 

Radio mail equipment is being perfected 
now by RCA and Eastman Kodak under the 
name of Ultrafax. This equipment will com- 


cable down, and then fills in the ditch—and 
ven guides ielf around obstacles, When one 
reel of cable is used up, however, handwork 
becomes necess The beginning of the new 
roel must be spliced to the end of the old one, 
2 painstaking, delicate job (right above). 


bine photography and television to flash 
y kind of written material over a great 
distance almost instantaneously. Letters, 
books, newspapers or what have you will be 
first photographed on motion picture film. 
The film then will pass before the lens of 
a special television camera that will con- 
vert it to a radio wave and send it over a 
microwave relay or a coaxial cable to a dis- 
tant receiver, There an electron beam will 
“write out” the material on unexposed film. 
After fast processing, this film will repro- 
duce the original. 

David Sarnoff, RCA president, says Ultra- 
fax will be capable of sending 40 tons of 
air mail from coast to coast in a single day. 
Besides letters, Ultrafax will be able to send 
newspapers over the air, perhaps even in 
the middle of regular television broadcasts. 
E. K, Jett, of the Federal Communications 
Commission, suggests that Ultrafax might 
be used to transmit a whole issue of the 
New York Times from New York to San 
Francisco during the few seconds between 
programs. The screen on a home television 
receiver would darken while the announcer 
said, “This is WNBT, New York,” and in 
that instant the picture frequencies would 
be used to send the whole newspaper. With 
the help of modern, high-speed methods of 
reproduction at the receiving end, San 
Franciscans could get their copies of the 
Times as soon as New Yorkers! END 
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WHAT'S NEW 
IN AVIATION 


Tower Tests Rotors. This 40-foot 
cone at Langley Field, Va., is the NACA’s 
device for testing performance of hi 
copter rotors without bothering to send them 
aloft. Instruments in the tower measure 
thrust and side forces, blade pitch, wind, 
engine r.p.m., and many other factors, while 
oscillographs record ali data for analysis. 


- : 


‘Trying Out Tractor Gear. An Air 
Force guinea pig, this A-20 has been fitted 
with the tractor landing gear under develop- 


POPULAR SCIENCE 


me Shuns Bulk. Said to be 
lest and lightest sailplane in the 
world, the V-tailed craft above is only 16 
feet long, has a 36-foot wing, and weighs 
185 Ib. Built by Irving Prue, Lockheed en- 
gineer, it is made almost entirely of mag- 
nesium shaped by heating in an ordinary 
kitchen stove. Projections at side of fuse- 
lage are air brakes, 


A Timer Runs Itself. Spring-driven 
and actuated by airspeed, the Logdometer 
automatically records a plane's time aloft, 
can be set to clock flight check points. 


ment for heavyweight planes. In one test, 
the plane ran over an eight-inch-square 
timber at 90 m.p.h. without damage. 


Trailer Grows Wings. For trans- or without it) and has removable wheels 
port to and from airports, the Miles M-68's_ and a towing bar. The plane is shown above 
freight compartment turns into a trailer. _ with its freight container in place; silhouette 
The center of the fuselage is detachable shows rear of fuselage moved up to com- 
(the four-engine British carrier flies with plete the cabin with the container left out. 


Transatlantic Air Liner. France's fe ising speed of 185 m.p.h., and 
six-engine Latecoere 631, destined for the ries 46 passengers on long-range flights. Ten 
South Atlantic run, has a’ wing span of 188 of the flying boats are being built. 


——- © 


a 
Four-Jet Fighter. For flying and for _ Curtiss XP-87, its first four-jet fighter. Sixty- 
fighting blind in any weather, even in the _ five feet long, with a span of 60 feet, it may 
Arctic, the Air Force now has the big do better than 600 m.p.h. 
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Boys Build 
A Cyclotron 


This little atom smasher, designed by 
California high school students, works 
just like the big ones. 


By Andrew R. Boone 


HE young nuclear physicist who won 
the Nobel prize by developing the cy- 
clotron, Ernest O, Lawrence, started out 
with a little glass device that looked like a 
frying pan. Since then, cyclotrons have be- 
come such mammoth, complex, and expen- 
sive machines that the patent holders are 
rarely bothered by requests for licenses to 
build them. But ingenious and industrious 
youngsters can still build cyclotrons. 

‘This was proved recently at the El Cer- 
rito, California, High School, where four 
students of instructor Ben Siegel built their 
own cyclotron, put it in a room scarcely any 
larger than a clothes closet, and operated it 
by remote control from a homemade, ply- 
wood instrument panel. 

They neither asked nor received any help 
from the Atomic Energy Commission. They 
found, when they had completed it, that 
they probably had infringed on patents 
granted to Dr. Lawrence and assigned by 
him to the Research Corporation of New 
York, but officials of the latter waived royal- 
ty claims. So the students now are planning 
to use their machine to produce their own 
radioactive isotopes for further experiments. 
They plan to shield near-by workers with 
tanks of water three feet thick. 

A cyclotron is a machine for speeding up 
subatomic particles by giving them a set 
of relatively weak electrical pushes while 
they whirl around in ever-widening circles. 
This is done by placing the acceleration 
chamber between the poles of a magnet 
and maintaining a high vacuum within the 
chamber to prevent air from retarding the 
tiny particles. When finally allowed to fly 
out of their circular path, the particles have 
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This one-ton, million-electron-volt cyclotron is 
five feet high’ and 2K feet square. It was built 
by four boys and their teacher in three months 
at a cash outlay of only $500, 


‘The instrument panel, 34 by 7% feet, was built 
in sections to make servicing easier. Most of 


the instruments used were 


ilt_by the boys 
or revamped 


from Army surplus items. 


re used to start a the vacuum, Those things that look like pan- 

e ig chamber. The cakes are round the poles of the 
d glass tubing in front is a mercury diff a a chamber is located 
ump, Which completes the job of creating betwe : 


Power transmitter shown here is located in a volts at one ampere, and puts out 1,500 watts 
room above the cyclotron, and its output is de- of power on a 20-megacycle frequency. The 
livered by a variable link coupling and shielded system is designed to handle 

coaxial cable. Transmitter operates on 2,000 duty chamber the boys are planning. 
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When radioactive isotopes are produced, they 
will be removed from the cyclotron and pla 

in a cup as shown above, to be wrapped in 
foil, Gloves will be worm to prevent injury. 


so much energy that they can be used as 
bullets against the atoms of whatever sub- 
stance has been chosen as a target. 
Building such an atom-smasher, however, 
is much more of a trick than describing one. 
The El Cerrito boys had seen Dr. Law- 
rence’s big cyclotron, and knew what it did, 
but they started to build one without any 
detailed plans for the many intricate parts 
that constitute such a machine. “We knew,” 
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ing 
use s and an 
the inlet 


\ 
To place » target in the 
parts, the cherattes oll 
opening only inch in diameter 
of the U-shaped coaxial cables. 


Siegel told Popular Science Monthly, “we'd 
need a magnet, an acceleration chamber, 
and a high vacuum.” Under his direction, 
they studied all the literature available, 
worked day and night, telephoned to friends 
for advice when they were stuck, and built 
their baby cyclotron in a record time of 
only three months. 

El Cerrito’s shops could not handle the 
big piece of soft steel chosen for the mag- 
net, so they went to the Oakland Central 
Trade School for help. There the chunks 
were ground down and welded into a 
double yoke weighing half a ton. Winding 
the coils was the toughest part of the El 
Cerrito boys’ work. For a week, they stood 
at a lathe, winding five miles of 13-gauge 
wire mantally, counting each turn aloud 
until 6,000 turns had been made. As a re- 
sult of their painstaking care, the magnet 
now will lift a two-ton anvil. 

To create the necessary vacuum within 
the acceleration chamber, they use two 


Proton “bullets” nuclei of hydrogen atoms, 
ae produced in’ this generator, which, breaks 
water down into its two compon 


is passed through an metrically beattd 


pumps. The first, or “roughing,” pump is an 
ordinary mechanical pump driven by a 
quarter-horsepower electric motor, The sec- 
ond, which takes over when the first one 
has completed its work, is an intricate, mer- 
cury diffusion pump, built with the help of 
an expert glass blower at the University of 
California. Many different combinations of 
sealers were tried before a way was found 
to prevent air from leaking in, but Siegel 
now believes that the apparatus can pro- 
duce a vacuum equivalent to only a very 
minute fraction of an atmosphere. 

The electrical circuits were also trouble- 
some. They had to be redesigned repeatedly 
before they functioned properly. Every- 
thing in the power system was built over- 
size purposely, however, because the stu- 
dents hope to build a larger cyclotron 
chamber later for bigger atom-smashing 
experiments—and the electrical system they 
now have will be adequate for their next, 
bigger cyclotron. END 


ladium valve, at the top top of the tube at the 

left, and delivered to the cyclotron chaml 
There electrons are knocked off, leaving thé 
proton nuclei to bombard the target. 


Wave meter shown above cused to detect pox 
radio-frequency radiations alo 
in the school building Geesthareabe taken 


to. i any that might wade 
iodine aa big Psa 
Paar oa io een, 
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‘Template cards, from which wood bases for the 
models are cut, are first made from actual blue- 
prints of the machines they are to represent. 


Simple, stylized models of standard machinery, 
like this miniature turret lathe, are then mounted 
‘on the wood bases to identify them. 
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The wood bases, accurately scaled % inch to the 
foot, determine models’ size and shape, are their 
most important part. They are cut on \d saws. 


Sho} 


plan takes shape as models are cemented 
in place on scaled sheets of Lucite. Different- 
colored tapes mark walls, pipes, and wiring. 


NT to build a factory? With these 
iny models of machinery, you can set 
it up, change it around until perfect, and 
then translate the layout into floor plans— 
all at a fraction of the cost of ordinary, 
drawing-board planning methods. 


Finished factory, complete with tiny conveyer 
belt and workers, shows exact arrangement of 
machinery, rooms, walls, and aisles. At left are 


By combining stock parts with custom- 
tailored bases, the models are both accurate 
and inexpensive. Made by Visual Produc- 
tion Planning, Inc., they are mounted on 
rubber stamps. Floor plans are made by ink- 
ing each piece and stamping it in position. 


turret and engine lathes; at right, drill and 
punch presses. At top are stock room and lava- 
tories. Lucite posts represent columns. 
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Chemicals Grow Crystals 


RESEMBLING a cluster of ice cubes, these 
are rei ds for telephone crystals. When 
lowered into a supersaturated solution of 
EDT-ethylene diamine tartrate—they will 
grow a crop of synthetic c Developed 
by Bell engineers, these will replace natural 
but hard-to-get quartz in long-distance tele- 
phone circuits. ct, the 
Naval Research Laboratori 


Trackwatkers of the Southern Pacific 
road take no chances on missing any 
weaknesses in the rails they inspect. The 
device shown here has a mirror set at an 
angle at one end, enabling them to inspect 
the far side of the rails they patrol. Known 
as the Sands Rail Inspector, it is used in ad- 
dition to periodic test by detector cars. 
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The Splash Is Gone 


As Tap water passes through this faucet 
attachment, it is permeated by millions of 
air bubbles. The result is crystal-clear water 
that is splashless, softer, and better tast- 
ing. Called the Velva-Flo, the device is 
made by Firestone Industrial Products Co, 


rae | 
Dust Can’t Penetrate 


CLEAN areas of this subject's face testify 
that even carbon black does not penetrate 
the filter of the American Optical Com- 
pany’s new respirator. Chemical treatment 
ot its fibers makes this filter 40 times more 
efficient than untreated ones. It will protect 
workers from poisonous dust particles less 
than a 24-millionth of an inch in diameter. 


When a spark plug fires normally, this 
pattern that appears on the oscilloscope 
occurs only when breaker points are open; the 
straight lines show that points are closed, 


\ 


The analyzer itself can be installed as a ped- 
estal unit like the one above, beside the flight 
engineer's chair in a Constellation, or the indi- 
cator and selector switches can be mounted on 
any panel in the plane. Besides throwing igni- 
tion and vibration patterns on the ‘scope, 
switches can produce patterns of synchroniza- 
tion between magnetos and between engines. 


‘When a spark plug is fouled, this is the re- 
It. Beginning almost normally, pattern changes 
d short. Patterns for some ailments are 

r but easily distinguished. 


IKE a hidden microphone eavesdropping 
on a secret meeting, a new electronic 
analyzer for aircraft engines tells just what's 
happening inside any cylinder of any e 
gine at any time—in flight or on the ground. 
So accurate that it can spot a single 
behaving spark plug out of the 224 on some 
big air liners, the analyzer helps avert ¢ 
gine failures aloft and saves valuable hours 
for ground repair crews by telling them 
exactly what they're looking for. 

The analyzer smells out trouble in two 
ways. It examines the voltage wave f 
the ignition system for electrical difficulties, 
and checks on engine vibration (through 
thumb-sized magnetostriction pickups on 
each cylinder that translate movement into 
electrical impulses) for mechanical bugs. 
In each case, results are shown on an oscil- 
loscope. When operation is normal, the 
’scope’s shining tracery follows a set pat- 
tern; when something goes wrong, the pat- 
ter changes—and even minor troubles 
cause distinctive changes. 

Selector switches permit examination, 
electrical or mechanical, of any engine. If 


ns in 
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M¢—JUNCTION BOX 


(CYLINDER-CYCLE 
SELECTOR SWITCH & 


FIREWALL 


Diagram shows components for four-engine i 


one engine is acting up, the patterns of all 
its cylinders can be switched in for simul- 
taneous study, Then the pattern for a sin- 
gle cylinder can be selected and stretched 
out across the ‘scope for close analysis. The 
generators (one to an engine) that power 
the analyzer are geared so that their volt- 
age always keeps the patterns in step with 
engine rotation, 

The Sperry Gyroscope Co., Pan American 
Airways, and Wright Aeronautical Corp. 
shared in development of the analyzer, 
which has undergone prolonged tests on a 
Constellation making overseas flights. END 


Quick-Dry Water Paint 
Is Odorless and Tough 


Usine a water-dispersed emulsion of syn- 
thetic resin instead of the usual drying oils, 
a new paint that dries in half an hour is said 
to rival the appearance and durability of oil 
finishes, Its ability to withstand washing 
and scrubbing, in contrast to other water- 
mix paints, is illustrated in the two photo- 
graphs at the right. 

Among other advantages ascribed to the 
new paint, which is produced by Shawinigan 
Products Corp., of New York, is the fact 
that it dries without odor, since the drying 
process involves merely the evaporation of 
water to leave a film of pigment and resin. 
It can be applied either by brush or spray, 
and while the present product is recom. 
mended for interior use, exterior paints of 
the same type are expected to be put on 
the market later. 
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Wy 
TO OTHER ENGINES 


‘CONDITION 
SELECTOR 
SWITCH 


TO MAGNETO 


ation; each engine has sep: 


Normal vibration pattern shows “pips” of ii 
take, injection, exhaust, and combustion, Other 
noises show up when anything is wrong, with 
height and position of pips identifying them. 


Easing Trucker’s Job 


A Boon to drivers, an automatic lift gate 
installed on rear of this truck saves a lot of 
back-breaking work. Operated by power 
take-off from the truck engine, it facilitates 
the handling of heavy and bulky loads, thus 
speeding up delivery and pickup schedules. 
Upper view shows the automatic platform 
lowered to ground, ready to take on a load. 
Lower picture shows driver and his helper 
taking it easy as lift gate does the work 


Remote Contr 


Traty operation under written orders is on 
the way out. Dispatching boards like the 
one shown below used by the Union Pacific 
permit centralized control of rail traffic 
Through finger-tip manipulation of switches 
and block signals, dispatchers have cont 
ous control over traffic along hundreds of 
miles of track. The Union Pacific already has 


Climbing to t 


Axornen new type of lift is this contrap- 
tion that climbs up the side of a building 
to rescue persons trapped by fire. Called « 
“Mechanical Fly” by its inventor, W. J. 
Bernett, of Kansas Mo., it travels 
along the ground on rubber-tired wheels 
Its 7%-horsepower engine enables it to climb 
up an “I” beam already installed outside the 
building as shown here, operating as an 
outside elevator without cables. 


Speeds Rail Traffic 


300 miles of remotely controlled trackage 
under operation betwe 
and Caliente, Nevada. A 
into Salt Lake City will make it the largest 
such system in the world. It is estima 
that the smoother flow of traffic by t 
method increases train speed by more than 
one third of present rates. 
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(ub Tractor 
—Tov Version 


wie production was under way for 
delivery of the first new Farmall cub 
tractors to America’s farmers, the Interna- 
tional Harvester Co. also was tooling up on 
a pint-size toy for Junior, 

The model, shown here being assembled, 
is a faithful reproduction of the McCormick- 
Deering Farmall, scaled down to 1/16 
It is six inches long by three inches high 
and can be assembled and knocked down at 
will. Clips are used for fastenings. 

The tractor's interlocking parts are made 
of Tenite #2, a butyrate plastic. This’ mate- 
rial was used because, while medium-hard 
and durable, it is both pliable and flexible. 
Its natural luster also shows off the familiar 
Harvester equipment red. 

Tires of the small tractor are of real rub- 
ber, and on later models they will have 
treads. Although this first production model 
of the toy is not mechanized, plans are 
under way to include this feature in im- 
proved versions. Also being developed is a 
line of quick-change farm implements that 


can be assembled and attached just like 


those on the big tractor Papa operates. 


Color facsimile equipment is compact and 
simple. Here is the entire mechanism, with 
the receiver on the right of the transmitter. 
At present, the Federal Communications 
Commission limits facsimile to FM bands. 


Transmitter is shown sending PSM's cover 
painting—the first operation of its kind. 
After transmission, a Kodachrome of the 
cover in the receiver was processed with 
regular color plates for the presses. 


PSM photos by Hubert Luckett 


AKE a good look at the front cover of 
this issue of your Popular Science 
Monthly. You are looking at something you 
have never seen before—a picture that was 
transmitted by radio in one operation and 
imprinted on a sheet of ordinary paper. 
This'is known as color facsimile. It is 
the product of years of effort to transmit 


was made possible more than a decade ago 
when a means was found for converting 
the tone gradations on a photograph or a 
printed page into impulses that could be 
sent by wire or wireless, and then be recon- 
verted on photosensitive or electrosensitive 
paper into a duplicate of the original. Fac- 
simile was used extensively during the war 
by the armed services. Even before the war. 
miniature facsimile newspapers were being 
broadcast daily by 19 U. 8. radio stations 
to: several thousand owners of receiving 
sets. Today ordinary facsimile transmits 
news from the United Nations headquar- 
ters on Long Island, New York, to a central 
distributing point. ‘The transmissions are 
in Chinese, Arabic, Hebrew, Russian and 
other languages, doing away with the 
bother of translation. 


Experiments in Color 


That's fine for black-and-white repro- 
duction. But how about color? Up to a 
few months ago, for any practical purpose, 
it was no go. Occasionally a color picture 
was sent experimentally by radio. This 
required breaking down the picture into 
its primary colors, separating each color, 
transmitting each one separately, and then 
putting the whole mess together again at 
the receiving end. It took too long. There 
was too much chance of “bad registers” 
one color overlapping another. 

‘There had to be a simpler way. There 
was. Capt. W. G. H. Finch, who obtained 
his first facsimile patent more than 10 
years ago, found it. Color facsimile not 
only is simple, but for the first time in 
facsimile of any kind it uses plain, ordinary 
paper—any kind of paper will do. The use 
of paper that doesn’t have to be sensitized 
and sometimes moistened to boot, or photo- 
developed after receipt of a transmission. 
makes operation of the receiver easy. 


Light Scans Subject 

This is the way color facsimile works: 

The item to be sent, be it picture or 
words, is fastened to a revolving drum 
A pin-point light looks at the item with 
a fineness of 100 lines to the inch. The 
light is reflected into a photoelectric cell, 
which transforms variations in the in- 
tensity of the reflected light into electrical 
energy. A filter disk separates the colors 
from one another. The light source, photo- 
cell and filter are mounted on a single car- 
riage that moves along as the drum ro- 
tates. The energy from the photocell is 
amplified and imposed as modulation on a 
carrier wave. 

The receiver is something else. Essen- 
tially it is a series of mechanical pencils 
that can be made to mark a line on paper 


Co-ii 


entors of Colorfax are W. G. H. Finch 
(left) and Dr. LaVerne R. Philpott, who 
also designed the first U. S. Navy radar. 


Commutator, geared to receiver's turntable, 
distributes signals in proper sequence to 
the colored pencils that trace the design. 


Paper support has the same curvature as 
the rim of the turntable. Tiny holes in the 
backing plate hold paper in place by vacuum. 
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NEW EAS FROM 
THE INVENTORS 


Rockers Lift Loads. Curved, rock- 
erlike runners, extending downward from 
the sides of this novel hand truck, help lift 
heavy loads by allowing it to tip easily into 
a vertical position, Patented by John Don- 
ald, of Birmingham, England, the truck is 


ombines speaking, hearing and dial- 
ystems in’a single hand unit is the 
invention of Knut Blomberg and Ralph Ly- 
sell, of Sweden. Lifting it closes the circuit. 
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turned up on end to receive the load, then 
pulled down again to raise it. As it returns 
to a horizontal position, two small wheels, 
which extend slightly below the rockers, 
come in contact with the pavement, and it 
is ready to be rolled away. 


Piston Needs No Rings. This self- 
expanding piston, invented by George P. 
Floyd, of Akron, O., has a three-part shell, 
forced outward by three springs, that takes 
up wear and prevents loss of compression. 


Pitchfork Pitches Itself. A seit- 
pitching pitchfork that really lives up to its 
name is the invention of George H. Gas- 
coigne and Jonas A. Kingston, of England. 
When driven into the earth and pulled back 
to loosen it, the fork forces down a spring- 


tensioned rod clamped to its handle. When 
the soil yields, the rod springs back to an 
upright position, giving the fork an abrupt 
forward thrust that snaps its load some dis- 
tance away. An extension handle adapta the 
device to any ordinary fork or spade. 


Leg Props Brace Ladder. Your 
ladder won't slip out from under you with 
the braces devised by Victor M. Fowler, of 
Spokane, Wash. Fixed firmly against the 
ground, they keep the ladder from sliding. 


Key Records Lock Position. For 
doors that don’t have snap locks, Louis 
Oberfield, of Brooklyn, has devised a re- 
. minder key. It shows an “L” on its side 
after locking door, an “O" if door is open. 
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Air view of White Sahds shows V-2 assembly tower and slim launching tower for Wac Corpor: 


Rockets Outgrow 
Their Desert Range 


Research at White Sands is producing 
missiles too big and too powerful to 
be fired except with an ocean near by. 


‘HITE SANDS, the rocket proving 

ground in New Mexico that has 
launched dozens of German and American 
missiles on the trail of the secrets of outer 
space, is working itself out of a job. From 
research at this bright desert post are com- 
ing new rockets too powerful to be fired 
‘within its limited confines. 

Flights of V-2s, postwar Wac Corporals 
and other test rockets are providing data 
for bigger, longer-range missiles—weapons 
of tomorrow that may dwarf the Germans’ 
Projected A-10, the 110-ton, two-section 
monster designed to cross the Atlantic for 
an attack on New York City. Already a 
number of made-in-USA rockets are in the 
works: North American Aviation’s Nativ, 
Glenn Martin's Neptune and others. Most, 
however, are intended purely for experi- 
mental use. 

When the new, longer-range rockets are 
ready for flight, they may not start from 
White Sands, which has an area suitable 
only for missiles that travel less than 125 
miles. The need for larger proving grounds, 
far from densely settled areas, was vividly 
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emphasized last May, when a wild V-2 from 
White Sands crashed near Juarez, Mexico. 

Aware of this danger, Army, Navy, and 
Air Force authorities have already begun 
surveys of other possible locations for a 
big rocket test center, and recently recom- 
mended El Centro, Calif., a wartime Marine 
air station near the Mexican border. Other 
places under consideration are Cape Flat 
tery, the northwestern tip of the United 
States, and Point Mugu, near Santa Bar- 
bara, Calif. 

El Centro has the advantage, however, 
of a range 800 miles down the Gulf of 
Californit (and even beyond that nothing 
but open sea), with land on either side of 
the gulf for observing stations to track 
rockets. Test missiles could be followed 
for hundreds of miles with radar, theodolite 
and Doppler-effect equipment. ‘The firing 
range covers sparsely populated sections, 
but El Centro itself is only 100 miles from 
San Diego and has good rail connections. 

Other countries are also planning long- 
range rocket testing grounds. Australia 
has begun work on a $21,000.000 mammoth 
shooting gallery extending across 3,000 
miles of desert and sea. Rockets are to be 
launched at Eucla, in Australia’s barren 
western desert, and aimed toward Christ- 
mas Island in the Indian Ocean. Tracking 
stations will be set on land and ships. 


Observation blockhouse is at right of towers. 


“Gassing up” a V-2 (below) calls for tons 
of alcohol and liquid oxygen. Then the 
rocket is ready to take off in a mushroom- 
ing blast of fire (right). New missiles now 
in the works may be too big for White 
Sands, requiring a longer shooting gallery. 


MECHANICS OF L G6 


Six Billion 
Soft Drinks 
A Day 


HE world’s largest water softening and 

filtering plant, at La Verne, Calif., 
turns six billion glassfuls of hard water 
into soft water daily. How it works illus- 
trates the solution of an outstanding prob- 
lem of everyday living. 

Hard water makes soap curds; it rings 
the bathtub; it soils laundry; it forms 
ruinous scale in the boilers of industrial 
plants—all because it contains dissolved 
limestone and other “hardness-forming” 
minerals, such as calcium and magnesium 
sulphates. Soft water contains only unob- 
jectionable, “non-hardness-forming” min- 
erals—such as sodium chloride (common 


salt) and sodium sulphate—or none at all. 


‘New Yorkers drink the nation’s softest 
natural water, containing only 30 parts of 
hard” minerals per million, but few Amer- 
ican cities enjoy soft water until chemicals 
and settling basins have done their job. 
Chicago's water is four times harder, and 
that of Dayton, Ohio, 11 times. Raw Colo- 
rado River water flowing to Los Angeles, 
Calif, contains 360 parts per million, of 
which two-thirds are removed as shown. 


Lume ain 
‘SUPPLIES —| 


HARD-WATER INTAKE 

RAW COLORADO RIVER WATER 
FROM AQUEDUCT NEEDS TO HAVE 
3g OF MARONESS REMOVED 


Largest in world, California water-softening and fil- 
tering plant illustrates how the process works. The 


First treatment with slaked lime, stirred 
into water by three-level mixer spinning 95 
times a minute, removes dissolved limestone, 


FIRST WATER-SOFTENING TREATMENT 


WATER eneeRs 
xrexs, SETTLING BASIN 


two principal treatments reduce hardness of the water 


from 360 to about 125 parts per million. 
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Second treatment with white crystals of ar- Settling basin holds the water getting lime 
tificial zeolite, shown being collected with treatment. Objects like guns are tops of 
vacuum tool, takes out remaining minerals draulic gates for water used to wash filters, 


Samples of water from eight points through- 
out the plant are withdrawn here for testing. 
ft it can corrode pipes 


{CALCIUM AND 
MAGNESIUM 


SECOND WATER- 

SOFTENING TREATMENT TE oT 

EXGUn ano MAGNESIUM SUMPMATES: REMOVING ‘SOFT-WATER OUTLET 
Thttm raomt WATER In FORM OF CALCIUM AND MAG- SOFTNESS OF WATER MAY 
Neston Zeo.res WXMAUSTED 2EOLTD AND 22’ conmOUsD 8 DONG 
Uiavinis HARMLESS BY-PEO0UCT, NON NARONESS rarer from ZEOUTE SOFTDWER 
Fonmint SOOUM SULPHATE THE WATER Wan erase waren 


Portrait demonstrates the excellent gra- 
dation obtainable, ranging from delicate 
skin textures to deep shadows. 


Printing Photos 
Inside Glass 


A sun lamp, an oven and a negative 
impress permarient pictures on metal 
particles in Corning’s photo-glass. 


By Alton L. Blakeslee 


LASS with a “memory” is the latest 
creation of the 6,000-year-old art of 
glassmaking. This wonder glass captures 
lifelike pictures, in colors, inside any object 
into which the glass is fashioned. There 
they are held forever safe from bending, 
scratching, fading or weathering—every: 
thing but outright breakage. With this 
glass, photography obtains its missing 
element—permanence. 
Discovered in the laboratories of the 
Corning Glass Works, the new glass is 
crystal clear and looks and behaves just 
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A winter landscape, seen edgewise, shows 
deep picture penetration in dark parts, 
shallow in lighter sections. 


like any other good glass. It can be worked 
into delicate goblets, or church windows— 
into any desired thickness or shape. 

Whatever its shape, all this glass needs 
to remember a picture is a photographic 
negative, ultraviolet light, and heat. ‘The 
remembering is done by tiny metallic par- 
ticles, completely invisible even under a 
high-powered microscope, that are mixed 
into the glass when it is made. 

‘Once made, the glass must be kept out 
of sunlight or other ultraviolet sources 
until it is used, but no other precautions 
are needed. The process can be carried out 
in ordinary room light, and it requires no 
chemicals. The negative is placed against 
the glass and then exposed for two or three 
minutes to ultraviolet light from a sun 
lamp or other strong source. When 
negative is removed, the glass to all 
pearances remains unchanged, still clear 
and transparent. But when it is placed in 
an oven or kiln and heated to 1,000 F., the 
picture quickly begins to appear. 

This picture is not just on the surface. 
It extends inside the glass and may run 
as much as two inches into it, producing a 
three-dimensional effect. It will appear in 
one or a combination of colors—white, 
purple, orange, ruby, yellow, brown or 
blue—according to the kind of photo- 
sensitive glass used. 

The origin of the new glass goes back to 


Step wedge shows exactly how pigmenta- Schooner photo revebls lifelike quality 
tion changes—first blue and then red— in subtle red overtones of highlights 
and penetrates with increased exposure. against blue middle tones and shadg 


we, 


From the same negative, these glass prints 
show variations resulting from different 
exposures. Print at right has red high- 
lights and blue shadows, but longer ex- 

. posure produced the result at left, with red 
shadows and blue highlights. 
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To print on glass, it is placed behind an 
ordinary photographic negative in a print- 
ing frame. The procedure is the same as 
the regular process for printing on paper. 


1937 at the Corning laboratory, when Dr. 
Robert Dalton found that a permanent 
color difference was produced in ruby glass 
when it was irradiated with ultraviolet light 
and then heated. 

‘This suggested the idea of glass that 
would act like photographic printing paper, 
on which little particles of silver are pre- 
cipitated and fixed by light and chemicals 
to develop the picture. In 1941, after many 
experiments, Dr. D. S. Stookey found that 
certain metallic particles could be mixed 
within glass to reproduce ruby designs in 
otherwise clear glass. 

Soon afterward, the Treasury Depart- 
ment became interested in the glass during 
a wartime quest for substitutes for metal 
coins. Treasury officials looked at samples, 
and were prepared to authorize the manu- 
facture of glass coins. But the enormous 
quantity needed was beyond Corning’s pro- 
duction capacity, so glass money never 
appeared. 

‘Wartime need for research into other 
kinds of glass forced a temporary halt in 
the development of photosensitive glass. 
But since the war, Dr. Stookey has devel- 
oped new sensitizers, new colors, increased 
photographic speed and color intensity. 

The tiny metallic particles are every- 
where within the glass and are in solution. 
That is, they are an integral part of the 
glass. But ultraviolet light makes them 
precipitate, or come out of solution as 
something solid and visible. They remain 
trapped in the glass, however, in precisely 
the same positions as before. Only ultra- 
violet light is of the right wave length to 
affect the particles in this way. Heat fixes 
the particles and makes the color picture 
develop. The particles are so fine that the 
printing is essentially grainless, permitting 
fine detail without distortion. 


126 roruar science 


Ultraviolet light makes the exposure. Typ- 
ical one is 15 minutes at three feet from 
a 60-ampere carbon arc. Direct sunlight 
can be used, but it may take all day. 


If the negative does not cover all the 
surface of the glass, the remaining portions 
are masked off with black tape. Thus a 
small picture or design can be printed on 
one part of a goblet. The exposure time 
governs the depth of the picture, and 
parts of the negative can be exposed longer 
to create a three-dimensional effect. 

‘The heating after exposure does not fix 
all the particles ‘within the glass, but its 
physical appearance remains unchanged 
unless it is again subjected to the 1,000° 
temperature—not Ikely to happen unless 
it comes in contact with a raging fire. 

One kind of glass, because of its in- 
gredients, takes pictures in blue, purple, 
ruby or orange, and combinations of these 
colors. Another prints only in brilliant red. 
Still another gives pictures in yellow and 
brown. The shade of color is determined 
by exposure. In one type, exposure for a 


Labels and indicator glasses like these are 
among first applications of photo-glass, 
Other possible uses include lighted adver- 
tising displays and religious emblems. 


f 


Glass plate is then put into’a furnace and 
heated to slightly above annealing tem- 
perature--about 1,000° F. Once cooled, 
only reheating it will alter the picture. 


couple of minutes makes the entire picture 
red, but portions of it can be made purple 
by exposing them longer. Shadowed areas 
penetrate farther into the glass than the 
high-lighted ares 

Besides these transparent colors, Corning 
is making photosensitive opal glass—the 
white translucent kind used in lighting 
fixtures to ‘eliminate glare. The opal glass 
permits printing of three-dimensional de- 
signs of microscopic, light-scattering crys- 
tals in any pattern in clear glass. These can 
be red, blue, yellow, brown, or white, and 
certain combinations of these color: 

‘Transparent and opal glasses can be 
combined in designs side by side, or one 
can be superimposed on the other so that 
the opal makes a background for a trans- 
parent colored image. Ribbons of opal 
crystals can be extended through a plate 
of glass like venetian blinds and used in 


Bands of the opal glass, running through a 
plate at an angle, can be used for a dif- 
fusing glass louver. Seen head-on, parallel 
to angle of exposure, it is transparent. 


| 


|. 
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When glass is removed trom the oven, the 
image has become an integral part of it 
‘The depth of image penetration is deter- 
mined by length of ultraviolet exposure. 


lighting fixtures to direct bright light onto 
some areas while others are illuminated 
with soft, diffused light. 

Light placed behind a glass picture en- 
hances its effect. So does etching the back 
of a piece of the glass. Corning foresees 
use of the glass for portraits, scenic photo- 
graphs and miniatures, Other possible aj 
plications include goblets, vases and tabl 
ware; costume jewelry such as signet ring! 
church windows, photomurals with or 
without lighting, and decorative tile; per- 
manent microfilm records, instrument dials 
that are heat- and scratch-resistant; and 
lantern slides for projection. 

Photo-glass is a new pictorial medium— 
a December-May marriage of the ancient 
art of glassmaking and the younger craft 
of photography. With it, portraits in glass 
may someday be treasured as family heir- 
looms—enduring for centuries. END 


But when you look at the louver at an 
angle, as below, the streaks of opal glass 
act as a venetian blind, blocking any view 
of what lies beyond but admitting light. 


Turbines 
For Autos? 


_ Mighty power of midget models, now 
becoming available, foreshadows era 
of new uses for jet power plants. 


TLL gas turbines, new standard for mil- 

itary aircraft and the coming thing 
for civilian planes, drive automobiles next? 
High horsepower-to-weight ratio afforded 
by big jet engines interests automotive en- 


Model 500 turbojet engine, weighing only 85 
pounds, may prove to be starting point in 
evolution of gas turbines for motor cars. 


~. 


gineers in new and smaller power packages. 

Boeing’s Model 500, an 85-pound midget 
for small planes, furnishes all its power 
in a jet. But a modified, turboprop version, 
Model 502, might be a prototype of gas 
turbines for automobiles, boats and sta- 
tionary power plants. This 140-pound en- 
gine delivers 200 horsepower, double the 
output of a 500-pound auto engine, to a 
mechanical drive. Its 7%-inch turbine 
wheel is turned by twin burners, possible 
equivalent of cylinders in tomorrow's cars. 

Evolution of a gas-turbine automobile 
will require improved fuel economy, and a 
means of diverting or eliminating rearward 
jet exhaust—but neither seems impossible. 


Turboprop version, Model 502, weighing 140 
pounds, makes the next step by harnessing 
its’ 200 horsepower to a mechanical drive. 


TANK 
(CHEMICALS AND WAT 


at left is replenished to maintain the proper nutritive balancé: 


Multitude Fed Without Soi 


And when it was evening, His disciples 
came to Him, saying: This is a desert 
place ... send the multitude away. ... But 
Jesus said unto them: They need not de- 
part, give them to eat. MATT. xIV: 15, 16. 


On Ascension Island, Army Air Forces 
base in the Atlantic Ocean, there was no 
soil at all, but a multitude was fed fresh 
vegetables from hydroponic gardens. Now 
an even greater multitude is being fed the 


These six-foot tomato plants, hydroponically 
grown, will add 1,000 tons of health to the 
meals of our occupation forces in Japan 


same way. This year, 100,000 men of our 
occupation forces will get eight salad meals 
a week from the yield produced by the 
world's largest soilless farms, covering 80 
acres in Japan, 

Hydroponic gardens consist of long, shal- 
low troughs of concrete or asphalt-lined 
wood filled with washed gravel, volcanic 
cinders, or other inert material in which 
seeds are placed or small plants set to 
take root. A gravity system feeds the beds 


this year. To the right of the tomatoes 
is a prime bunch of celery; its clean roots 
have never been near the earth. 
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Rich chemical sol + plenty of work for weeders im this 30-day-old lettuce patch 
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Cartoons by Syd Landi 


Heated Steering Wheel. To warm 
the hands of those who prefer to drive 
in winter without gloves, Mrs. John Hal- 
lacy, of Joplin, Mo., would like to see heat- 
ing coils embedded in the steering wheel. 
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Ke RAIN COMING 
YELLOW 


ee ANOTHER 
a 


TRAN Coming 

? = 
R. R. Safety Signal. A second light 
of a different color to signal the approach 
of another train after one has already 
passed a crossing would reduce accidents, 
says George A. Budd, of Clearfield, Utah. 


Mailbox Stamp Dispe 
operated postage stamp venders attached to 
all mailboxes on street corners would save 
many weary steps to the postoffice, de- 
clares Henry Hupka, of South Bend, Ind. 


msers. Coin- 


In Dirt Collector. A remov- 
able bucket, concealed beneath the floor 
of each room by a foot-operated trap door, 
would avoid stooping to reach the dirt, as- 
serts Mrs. L. A. Kerat, of Seattle, Wash. 


Noneramping Crib. An adjustable 
crib that can be enlarged as the baby grows 
would save space and eliminate the extra 
expense of a regular bed, points out Mrs. 
Anna Mitchell, of the Bronx, N. ¥. 
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One side of the double ste 
can be converted into a slide. The wide, elevated play shelf keeps 
the children off the floor and out of the way of drafts; it also 


serves as a roof for the garage space provided underneath. 


weay, which leads nowhere but up and down, 


MODEL playroom—a child's dream 
| world from floor to ceiling—has: been 
designed by architect Joseph Aronson for 

the American Toy Institute, research divi- 

sion of Toy Manufacturers of U.S.A., Inc. 

‘The idea of the 12- by 18-foot model room 

is to get the most out of maximum play 

area in minimum space in a way that the 

average home owner can duplicate, either 

in a whole room or in a corner of a bed- 

room. The model emphasizes elevated play 

areas and ample, easy-to-reach toy-storage 

space. A linoleum floor with inlaid patterns 

avoids the splinter hazard and doubles as 

a hopscotch field. Dust-catching decora- 

tions and sharp corners are eliminated, 

and bright colors add the finishing touch. 
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wall to 
ng stock may 
the hollow 


be safely stor 


desk (seen at left) nowhere. 


but creates a hideaway “cave.” 


4s modern as the playroom itself is the special 
also designed by Mr. 
The plywood shelves, in a variety 
ify the 


aters how to be 


Ip sim, 
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pe 


i Nazi Radar. The Army 

has big plans for this hug 

radar, built by the Germans. 
Laboratory, Belmar, 


“Wurzburger’ 
At the Evans Sig: 


Plastic Aids Tube Surgery 
thyratron tube has been cut in ha 
thanks to a plastic the delicate parts are 
safe. The Signal Corps uses the sections 
to show how the tub 


works. The spec 
is first dunked in molten methyl metha- 
crylate (lucite) and punctured. The vai 


um inside the tube quickly sucks i 
plastic. When the lucite hardens, the tu! 
can be sawed lengthwise. 
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N. J., the parabolic ante: 
by an even larger one to shoot signals to 
the moon. A “bedspring” antenna made the 
first moon contact (PSM, Mar. '46, p. 93) 


will be replaced 


Ack-Ack A ys This apparatus 


tells a gunner just how close he 


the target. Two microphones, each with { 
own transmitter, ed in a ta 
towed by a plan > microp! 


each pick up the shell’s sho 
smit it to ground receivers. 
e the time lag between t ig 
ure how far off target the missile 
(Direct hits, naturally 


wave and 
omputers 


was. 
are disastrous.) 


= 
“5 Bree 


ping Magnetron Par’ 


300-ton hydraulic press stamps slots in a 
jodes for the magnetrons that generate copper blank. Photo at left: blanks before 


dar pulses can be turned out cheaply and after stampii 
with a new process, in which a die in a right, jig with bl 


ng, die between them. At 
k and die is put in press. 


“Ride Test. This 
ms a 6Y6-G amplifier 

uid take a rough 
ig as the tube 
e a thou- 


portable radar set is Johnny-on-the- 
my mortar batteries. 

he scope in the trailer, 
antenna that automati- 
y. The radar picks up 
at two points on 
computer fig. 

y and tells 


tube to see how 
tank ride. Note 
Is under the impact 
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Wandering earri 
if you make you 


dressing table. If she clips her earrings to 


the lucite leaves that sprout from the dur- 


Ser When you pick up this 
handsome hardwood bonbon dish, a tiny 
music-box mechanism concealed inside tin- 
kles out a pretty tune. Put it down and it 
stops. You'll find drawings and construction 
details of this lathe turning on page 180. 
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alumin trunk, there's less chance one will 
be lost, and she'll also find it easier to pick 
out just the right pair to go with her en- 
semble. See page 169 for plans, 


An energetic angler bobs up and down for 
as long as your youngster draws on the 
cord of this unusual pull toy. A cam on one 
axle does the trick. It's a simple sho 
project, and one that tod ill go for 
Page 174 gives h 


New Typewriter 
Conquers 
Chinese Symbols 


IR the first time since the develop 
ment of modern Chinese script more than 
16 centuries ago, a has been found to 
copy quickly all of the language's thousands 
of complex characters. It is the 
“Mingkwai” (clear and quick) typewriter 
invented by Lin Yutang, Chinese author 

Reducing a day’s hand copy 
hour's typing, the electrically driven ma 
chine can print 90,000 characters and re 
produce every known Chinese word. Chi 
nese writing does not use the letters of an 
alphabet; instead, each word is an individual 
symbol. Other Chinese typewriters require 
memorizing the position of 5,000 characters 
and filling in missing words by hand 

A simple, “self-evident” keyboard, the 
result of 30 years’ research, is the secret 
of Mr, Lin’s typewriter. Perhaps even more 
important than the typewriter itself is the 
adaptability of the system to typesetting 
and teletype machines. 

The keyboard has 72 keys: 
senting the top and 28 the bottom sections 
of Chinese characters, plus eight printing 
keys. Pressing a top and a bottom key 
brings the type roller into position to print 
a “unit” of eight possible combinations of 
the b: ections—eight different words. 

‘At the same time, duplicate cylinders 
bring a replica of this unit to where it can 
be seen by the typist through a “magic 
viewer” window. He then selects a char 
acter by pressing the corresponding key 
This turns and shifts the type roller into 
position and prints the character. 

The printing mechanism consists of six 
cylinders, each having six type rollers 
that contain 7,000 complete characters and 
over 1,400 components. Additional words up 
to a theoretical 90,000 are formed by typ- 
ing combinations, such as sun--moon, which 
means “clear.” All the characters are dupli- 
cated on the six “viewing” cylinders 

Designed for Chinese, the machine can 
also be used for writing English, Russian, 
and Japanese by pressing keys that shift 
into printing position type rollers of faces 
of the desired language. It types vertical 
columns, so that when English is used, the 
typescript has to be turned sideways. 


unique 


to an 


86 rey 


larger than standard type- 

jon on top to accommodate 

ertical-column typi Magic view- 
ding above the keyboard, 


writer 
paper 


JS599O99SOSSS 


Pre < 


Upper cylinders contain the 36 type rollers, 
ww them are the smaller hexagonal “view 
cylinders. Simplified keyboard eliminates 

memorizing the position of thousands of char- 
acters and permits use of touch system for speed 
typing. White keys at the bottom are the eight 
printing keys. Operation can be mastered in 
only a few minutes’ instruction 
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A wardeveloped gun stabilizer is being “railroaded” 


to take the bumps and the sways out of tomorrow’s 


in ride. 


Steel \luscles Snub bumps 
On Newest ‘Trains 


Yer won't be tossed around when you 
ride a train fitted with a new automatic 
“ride smoother.” You won't feel the bumps. 
And your coffee will stay level in your cup 
even if the engineer takes a curve too fast. 
Automatic screw jacks will tilt the car's 
body just enough to provide the right 
amount of bank. 

This “educated shock absorber” for rail- 
road cars is the newest brain child of Dr. 
Clinton R. Hanna, of Westinghouse, and 
stems from his tank-gun stabilizer that 
was used in World War II (PSM, Sept. “44, 
p. 82). In developing the car stabilizer, Dr. 
Hanna was assisted by Stanley J. Mikina 
and Lawrence R. Lynn. Already thoroughly 
laboratory-tested, the system is now about to 
be track-tested on an actual railroad car, 
and a variation is to be tried on large buses. 

The shock-absorbing system, capable of 
ironing .out better than 60 percent of the 
bumps and sidesway, operates hydrauli 


Going around sharp euryes at high speed ca 
be comfortable with new “tilt regulator.” which 
tips railroad car inward exactly enough to com- 
pensate for outward pull of centrifugal force, 
as shown at of page. Westinghouse engi- 
ner at left is demonstrating pendulum mecha- 
nism activating motors and screw jacks that tilt 
car a fraction of a second after entering a curve. 


ly and is controlled by a series of almost- 
human mechanical brains. Each of the two 
trucks on the railroad car is fitted with three 
automatic hydraulic shock-absorbing units. 
Two take care of bumps and dips; the third 
controls sidesway, 

The operating mechanism in each of 
these units is a hydraulic cylinder fitted 
with a double-acting piston that can be 
moved either one way or the other, depend- 
ing on how oil pressure is applied. The 
cylinger in each case is fastened to the por- 
tion of the truck that supports the car body, 
while the piston is linked to the main por- 
tions of the truck that moves with the axles 
and wheels. Each end of each cylinder is 
connected by piping—Dr. Hanna calls it 
“plumbing”—to a central, continuously op- 
erating, motor-driven oil pump by way of 
an independent inertia-controlled valve. 

This unit is the “brain” of each shock ab- 
sorber. It consists of a sensitively balanced 
veight and arm connected to two valves in 

uch a way that any movement of the 
weight opens one valve and closes the other. 
Thus, the slightest movements of the weight, 
caused by movements of the truck, control 
the flow of oil from the pump to that par- 
ticular shock absorber, routing it to the 
proper end of the absorber’s cylinder to 
force the piston just the right amount in the 
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HORIZONTAL SHOCK- 
ABSORBER UNIT 


CENTRAL 
MOTOR-DRIVEN 

‘Ol PUMP 

Anticipating movement, three absorbers on 
each truck as shown above make corrections— 
up or down, to right or left—within 3/1,000 


CYLINDER 
SMOOTH TRACK 
When the car hits a bump, inertia tends to 


hold the weight down, which’ closes thé upper 
valve and routes oil’ under pressure to. the 


right direction to counteract the motion and 
hold the car body steady in its line of travel. 

The tilting mechanism that banks the car 
body just the right amount for the speed 
on any curve is a separate unit. It consists 
of a gyro-controlled pendulum and two mo- 
tor-driven, quick-acting screw jacks mounted 
at diagonal comers of the car between the 
body and the trucks. 

When the car enters a curve at any but 
the right speed for the bank of the track, 
either centrifugal force swings the pen- 
dulum out toward the outside of the curve if 
the speed is too high, or gravity pulls it 
toward the inside of the curve if the speed 
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Ol PUMP 


Gyro- 
PENDULUM. 
CONTROLS 


VERTICAL SHOCK ABSORBER AND. 
INERTIA-CONTROLLED VALVE 


second. The gyro-pendulum, a, separate unit, 
controls motor-driven screw jacks that tilt the 
car to compensate for bank on curves. 


INERTIA-CONTROLLED VALVE 
BUMPY TRACK 
bottom of the shock-absorber cylinder. This 


forces the piston and link up to lift the wheels 
enough to counteract the unevenness. 


is too low. In either case, the pendulum 
makes an electrical contact, operating the 
screw jacks that tilt the entire car body the 
right amount in the right direction to pro- 
vide the proper bank. Should the gyro- 
pendulum fail, a simple weight pendulum 
takes over. 

With its present design, the automatic 
car-banking equipment corrects for tilt with- 
a small fraction of a second after the car 
enters a curve. In two seconds it can add 
up to six degrees of additional bank in either 
direction to compensate for as much as 25 
percent overspeed on any curve. Hence, 
even if the engineer throttled up to 75 


‘CAR BODY 


KAI 
7s 
i 


HORIZONTAL SHOCK ABSORBER 


SCREW JACK—: 


KX 


VERTICAL SHOCK 
ABSORBER 


ontally on one side 


natically pushes wheels either to right 


‘CAR BODY 
HORIZONTAL SHOCK ABSORBER 


VERTICAL SHOCK 
ABSORBER 


lroad 
hy- 
These 


Taking eare of the ups and downs of re 
travel are these two vertically mountec 
draulically operated antibounce units 


ve designed for 60 m.p.h., 
rolled in 


m.p.h. on a 
you wouldn't 
berth 

The bank compensator also corrects for 
tilt when the car stops at a station on a 
curve, When the train comes to a halt, the 
car is comfortably horizontal even though 
the trucks are pitched up at an angle. 
he combined effects of the educated 
shock absorbers and the bank compensator 
on a railroad car, according to Westing- 
house engineers, provide a ride four times 
as comfortable as present-day cars. 

The same equipment, modified slightly, 
can be applied to passenger buses. END 


be around your 


a 


SPRING PLANK 


VERTICAL SHOCK 
ABSORBER 


» the roadbed 
and eliminating. th makes you 


weave when walkin} 


SCREW JACK—> 


ANNAN 


VERTICAL SHOCK 
ABSORBER 


educated” shock absorbers are being tested by 
one of the largest railroads, and their applica- 
tion to passenger buses is being studied. 


U-235's 

Two pounds of uranium 235 would sup- 
ply a day's power—about 1,000,000. kilo- 
watts—for a city of 1,000,000 people. It 
takes 3,000 tons of coal per day to generate 
the same amount of energy 


ower Shames Coal 


Electron: Lightest Lightweight 


Tue electron—smallest particle known to 
science—weighs one thirty-billion-billion-bil- 
lionth of an ounce. Every second a 100- 
watt lamp is burning, six million trillion 
electrons race through the filament. 
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Bricklaying Speeded Up 


A sritisu inventor has come up with an 
aid to high-speed bricklaying that should 
help solve his country’s housing shortage. It 
is a metal guide that replaces the present 
length of line used to make sure that all 
l_are correct, At left, 
above, the inventor, Mr. L. S. Beamish, is 
demonstrating how his new device can be 
used as a plumb line. The apparatus clips 


Tiniest Tube Paves Way 
For Wrist-Watch Radio 


Ar nucur is shown the comparative sizes 
of a wrist watch and the new miniature 
radio transceiver being developed by the 
U.S. Bureau of Standards. The set both 
sends and receives short waves and also 
picks up standard radio broadcasts. It was 
designed around the tiny radio tube, not 
much larger than a grain of rice, that is 
shown actual size in inset at lower left. 

This world’s smallest microtube was made 
possible by the elimination of bulky wires, 
which have been replaced by a silver chlo- 
ride circuit stenciled on a slice of plastic or 
ceramic material. Developed as a result of 
co-operative research with industry, the 
miniature tube has various military applica- 
tions aside from its use in the wrist-watch 
radio. Completion of the latter is being held 
up until a battery small enough to power 
the midget is developed. 
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on the top course of the brickwork, and by 
means of spirit levels and plumb lines keeps 
both horizontal and vertical positions exact. 

Finger in the close-up above is pointing 
to one of the spirit levels, which checks hori- 
zontal accuracy of line, In carefully timed 

using his device, 

hour, or at the rate of 
1,600 during an eight-hour day. Normal 
amount laid today by ordinary methods is 
between 400 and 500, 


Radar Calls the Weather 


T IS now 12 o'clock noon. At two, a 
heavy thunder shower will soak the 
racetrack, but should end before the first 
race at 2:30. The storm will not hit the 
ball park or bathing beache: 
‘That is the kind of pin-point weather 
prediction Canadians may soon receive from 
‘a new system being developed by the Do- 
minion’s Defense Research Board. It uses 
wartime radar equipment to locate ap- 
proaching rainstorms and measure their 
speed and direction. From this data, mete- 
orologists can easily calculate exactly where 
and when rain will fall. The method per- 
mits 80 percent accuracy in forecasts two 
hours in advance. 

Many applications are expected for this 
new short-range weather service. Canadian 
Army spokesmen suggest that housewives 
could be warned to close the windows and 
take in the wash before going shopping; ap- 
proaching air liners could be advised of rain 
expected at airfields; the power company 
could even be told when dark clouds would 
a sudden demand for electric lights. 
n (but not fine drizzle) reflects radar 
waves just the way an airplane does, creat- 
ing an image of the storm on the viewing 
screen, Every army and navy radar op- 


TRUE NORTH 


ston OVER 
AAURENTIAN, 
wins 


< 
a 
isamann a 
fen eencere 


Storm approaching over the Laurentian Hills 
from the northwest at 2:15 p.m. is picked up 
radar scope and thrown on screen as shown 
Move, Ar eeht storm Ie shows hitting Mont, 
exactly as predicted by 

Read by expert techni- 


real at 4:15 p.m., 
the radar forecaster. 


erator knew that, but not until 1944 did Dr. 
J. S. Marshall, of McGill University, Mont- 
real, begin to develop radar as a meteor- 
ological tool. Tests in 1945 at Clinton, 
Ontario, and Dorval (near Montreal), Que- 
bec, showed the system worked very well. 
Two experimental. installations are now in 
operation in Ottawa. 


Adjusting radar-seope dials, a McGill techni- 
cian measures height of approaching clouds; a 
second scope measures distance, Range is lim- 
ited to about 160 miles. 


RUE NORTH 


cians, these tee photographs clearly show 
the siza, course, depth, speed, and rain density, 
(size of drops) of an imminent storm. Experi- 
mental sets now in operation may prove the 
system's ability to detect forest fires or give 
warning of approaching dust storms. 
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“Plow Proving Grounds” 


The 135-hp. 


to 10 mp.h., 
‘on rails that 


00 pounds. Here a 
plowbottom is being drawn through “heavy” 
soil, one of the 10 representative ty 


A dynamometer measures the forward, side 
and vertical forces exerted by the soil against laboratory’s many developments, shells and 
the implements under test and records them cleans 300 pounds of peanuts for planting an 
permanently on a time-calibrated chart (above). hour—as much as 30 men could do in 10 hours. 
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This automatic peanut sheller, one of the 


Improve Farmers’ Tools 


wu special machines and a variety of 
soil samples, federal farm experts can 
reproduce almost any farm in the Southeast 
right in their own acre-sized back yard at 
Auburn, Ala. Here the U.S. D. A.’s Tillage 
Machinery Laboratory, one of the first of its 
kind, is learning just what happens when a 
farm implement slices through the soil. 
From such accurate and detailed studies are 
coming not only improvements in existing 
machinery but vitally needed new tools. 

The test grounds are 10 ribbonlike, rail- 
lined strips, 250 feet long by 20 wide. These 
narrow “bins” are filled with soils typical of 
the Southeast, varying from heavy clay to 
light sandy. ‘Riding the rails above them 
are two odd but ingenious motor-driven ma 
chines looking much like over-sized hand- 
cars on giant railroad tracks. The first flat- 
tens, packs, scrapes or sprinkles the soil a: 
desired, while the second pulls all kinds and 
sizes of tillage tools through the dirt after 
it has first been prepared. 

More than 3,500 plow and disk tests have 
already been made at the Laboratory, and 
the results point the way to better tools and 
techniques. One discovery, for instance, 


‘The soil-preparing machine rides the rails like 
its tool-testing brother, can be rigged with sub- 
goller, leveling blade, disk, subsurface packer 
flat roller or sprinkler. It can tous put 


was that a furrow slice, once thought to 
break up into layers that slid over each other 
as it moved up the moldboard, did so only 
when the surface earth was hard-packed or 
matted with roots, Such data help to match 
plow design to soil condition. 

While its chief interest is in soil-working 
machines, the Laboratory has given much 
time to designing and testing special equip- 
ment. One such development is a tractor- 
drawn peanut digger-shaker with wl one 
man can harvest 15 to 30 acres a day. 
Another is a lightweight, portable tung-nut 
sheller that can be taken into the field. 

The Laboratory is especially concerned 
with the Southeast, since two of the three 
ajor crops that have so far defied mec! 
ization, peanuts and cotton, are concen- 
trated there. To break this bottleneck, it 
has gone to work on such tall orders as a 
achine that will fallow soil without stirring 
it deep enough to cause loss of moisture, 
a cotton planter that will place the seed just 
below the soil’s surface without a furrow, 
and a hi sting machine that will thresh 
peanuts while still green to eliminate stack- 
ing and improve the soil’s fertil 


ry. 


in ey. condition desired for a test. Here loose 


goil is being packed by. a flat roller, wll later 
laned level. Note the large reel of hose for 
Pere eet tie aeenuiiee Sede 


vovemser 1947 145 


uilding A 
louse 


By Hartley E. Howe 
PSM photos by W. W. Morris 


HEN the 7:30 whistle blows each 

morning at a cluster of grey shops 
just outside Baltimore the yard is packed 
with the makings of houses—steel joists, 
lumber, siding, shingles. 

By 11 o'clock the top layers of these piles 
have been built into four walls and a roof. 
At noon, walls and roof have been moved 
onto a foundation and mbled into a 
complete three-bedroom house shell—wired, 
insulated, and ready for partitions and fin- 
ish. When the 3:30 whistle s 
1,000 men, a dozn hou 
where there were only base slabs that morn- 
ing. When finished, the houses look like the 
one at the top of this page. 

‘A house an hour, eight to a dozen a day, 
five days a week—that’s what's happening 


ground can be seen houses 
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an (our 


at Harundale, Md. Here the Byrne Or- 
ganization, Inc., a large contracting firm, is 
giving a challenging demonstration of what 
builders call “site fabrication.” 

Site fabrication is simply an attempt to 
gain some of the advantages of prefabrica 
tion—assembly-line production, the use of 
power tools, job simplification—without the 
drawbacks. | The big hitch in prefabrication 
is shipping the heavy, bulky house sections 
to the site and lifting them into place. The 
site fabricator’s answer is to ship his entire 
factory to the site. This isn’t as paradoxical 
as it sounds: he plans to build not just one 
house, but hundreds or thousands of them, 
all in one ai 

Obviously, thi much less flexible than 
prefabrication. Not only must many houses 
be built, but they must be in the 
neighborhood and_ practically . 
Harundale is a good example. It is to have 


At the left are concrete base 


completion. 
slabs, then four walls without roofs, then house 
shells awaiting final touches. Note irregular 
placing on site to avoid monotony, 


1,200 units on a 299-acre site. Except for 
minor changes, each house is just like those 
on either side of it. 

The houses at Harundale are set irregular- 
ly along winding streets among pine groves, 
but the heart of the project is a group of 
eight huge Quonset huts shrouded by dust 
from ever-moving trucks. Four of them 
house a warehouse, mechanics’ and elec- 
tricians’ shops, a carpenters shop and a 
paint shop. In each of the other four, a 
main component of a house is built. 

‘A minimum of lumber—only 1,500 board 
feet plus 300 square feet of plywood—is used 
in the Byrne house, as compared to 4,400 
pounds of steel. The only parts cut in the 
carpenter's shop are closet parts, shutters 
and trimming. These are then taken to the 
paint shop and spray-gunned, in a fraction 
of the time hand brushing would require. 


House Parts March in Line 


The roof and wall shops are the real core 
of the factory. Both the roofs and walls are 
formed out of V-sections of steel, laid out 
on jigs, cut and welded together. These 
frames pass down production lines to trucks 
that haul them to the building sites. Com- 
plete fabrication of a roof and walls takes 
less than four hours. 

The plumbing and heating shops finish 
their work far ahead of the others. Ordi- 
narily one of the most expensive parts of a 
house, the plumbing for these houses is 
quickly put together in the shop, first into 
subassemblies, then into one main assembly 
for each house. This plumbing system and 
the heating pipes are fixed in place by the 
concrete slab, which is poured as much as 
two weeks ahead of the fabrication of walls 
and roofs. Only three plumbing connections 
are made after the plumbing system leaves 
the assembly line. These are for the kitchen 
sink, the vent stack and the soil pipe. 

The Byrne house has radiant heat pro- 
vided by hot water piped through the con- 
crete floor slab, The copper coils are welded 
into six subassemblies in the shop in 45 min- 
utes, then welded together on the site. As 
the concrete is poured around them they are 
tested under 250 pounds of pressure—air 
bubbling through the concrete will reveal 
leaks that escape the most careful inspec- 
tion. Using an oil burner, these radiant pan- 
els are expected to enable the occupant of 
a Byrne house to heat his home for about 
$64 in a normal year. 

‘Assembly of the four walls and roof is 


quickly done, then lathers and plasterers zip 
up the partitions and finish off the inside 
walls. Hot- and cold-water pipes, precut in 
the shop, are installed; the furnace, hot- 
water heater and kitchen sink connected. 
Closets go in, final trim is added, and on 
goes the sale price: for 998 square feet of 
house on a 60- by 100-foot lot, $7,450. The 
stove, washing machine, refrigerator and 
garage are all extra, 

In detail, Byrne site fabrication is flexi- 
ble. Neither methods nor materials are per- 
manently fixed; siding and roofing are 
changed on the basis of costs and ex- 
perience; processes are shifted back and forth 
between shop and field. But the main prin- 
ciples of site fabrication are held to, Even 
though only one-fifth of the 1,072 man 
hours required per house are spent in the 
shop, they result in a complete house shell, 
wired and insulated. 

To justify the $700,000 plant investment 
Byrne engineers figure they must build a 
minimum of 500 almost identical houses in 
‘one place, even though much of the equip- 
ment and shops can be reused. Byrne is al- 
ready considering moving much of his Har- 
undale factory to Peoria, Ill, where a large 
company wants a huge housing project 
site-fabricated for its workers, 

Not that the Byrne outfit will. wash its 
hands of Harundale when the last house is 
finished. Byrne Communities, Inc., will con- 
tinue to direct a 16-acre shopping center in 
the heart of the development. Here will be 
located a supermarket, drug store, restau- 
rants and specialty shops. 


1, At 7:30 a, m., materials are piled high out- » 


side siop. Before noon, they will be in a 
roof. To see how site ‘fabrication builds a 
house shell in less than four hours, turn page. 
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3. Now the 20 roof trusses are set upright, 
spaced every two feet by jigs, and joined by 
lengthwise steel beams into plete roof 


1 
skeleton. This is w by 


7. It 

roofing p 

hour for alt strip shingles, Some houses 
pof. Shingles a by 11:05. 


11. Aluminum siding strips, interlocked at 
edges, are now nailed over tar paper to com- 
plete the wall. Other siding materials, including 
stucco, were experimented with earlier, 


NOVEMBER 


ad. Here is a main are joing 


ck- 


or four tra 


16, The 
has cured 
place by a : 
drops down as the others wait in the truck 


ive at the bas 
al days, and 


18, Now # crane drops the roof onto the fou 
walls. At full. sp crew puts walls 
roof together in ninutes, so a house 
started that morning is finished by 


s are scheduled to 
after base is poured, 


Mud and water the air 
as a bargermounted jet looses its Bery breath 
bottom of the River Tham Through 

ne feet ur water, 1K pougedl age holes i the 
dispersing about a ton of it every minute. 


Jets Are Jacks 
Of Many Trades 


HEN already overworked jets aren’t 
pushing airplanes, speedboats or racing 
they are assigned to less glamorous 
in Britai 

On the River 7 dredging experts 
are experimenting \ craft jet engine 
to blast away dock-blocking mudbanks. If 
successful, the method may prove less costly 
and more effective than ordinary dredging. 

Also a British innovation is the earlier use 
of a similar jet engine as a railroad snowplow 
during winter blizzards. 


Mounted on a railroad flatear, another jet 
makes short work of track-clogging snowdrifts, 


= Slain Os > 
At close range, the powerful blast routs 
out a 16-foot-long gash in the bare mud in 
four minutes. British dredging experts are 
counting ‘on this new method te help whittle 
catuary’s fast-growing imudbanks, 


down t 


Its hot exhaust can clear away 75 yards of snow 
from 18 to 54 inches deep in five minutes. 
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Cap Has Pouring Spout. With 
these new plastic caps, a housewife can make 
her own canister set from ordinary canning 
jars. The cap includes a pouring spout 
which, when not in use, pushes down flush 
with the top. Made by Jiggs-Penny Corp., 
New York, the caps sell for 25 cents each. 


Dial Adjusts Recipes. Changing a 
recipe to produce more or less than the indi- 
cated number of servings usually involves a 
lot of mental arithmetic. The device above, 
employing a principle long used in engineer- 
ing, is said to perform such fractional figur- 
ing automatically. When you set the dial 
for the number of servings you want, it 
shows how much of each ingredient to use. 
Recipe-Ralph, Hollywood, Calif, makes it. 
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Sereens Stored on Rack. Racks 
on which either screens or storm windows 
may be stored during the off season are pro- 
duced by the Barber Manufacturing Co., 
Minneapolis, Minn. The rack also provides 
a convenient way of supporting the sashes 
for painting. Each set holds 21 sashes. 


Pockets Give Ventilation. Ac- 
cording to Joseph W. Lewis, nylon-mesh 
pockets like the one above would make 
men’s trousers more comfortable in hot 
weather. A New York engineer, he contends 
that the mesh permits circulation of air up 
the leg, thereby helping keep the body cool. 
In a demonstration, a thermometer in such a 
pocket registered several degrees less than 
another in an ordinary pocket. 


Serewdriver Has Light. A screw- 
driver made by the Graham Manufacturing 
Company, of Detroit, Mich., contains a 
flashlight 'in the plastic handle, the light 
focusing directly on the screw head. The 
movable, mak- 
he handle 


ing it possible to use 
on other attachments interchan 


ris ¢ 


Bracket Sup 
ing aid placed on the market by the 
Fader Company, of Newark, N.J., is de- 
signed to keep the cord clear of the board 
while the hous is ironing. It consists of 
a bracket that clamps on the wide end of 
the board and a small weight that is tied to 
the cord between the bracket and the wall 
outlet, the cord riding over a small roller on 
the top of the bracket. The outfit sells for $1 


dgets Mold Margarin 
devices for molding margarine or he 
butter into K-Ib. cubes are seen here. Al 
is a plastic mold into which the margarine 
or butter may be packed. This is available 
from the Royal Distributing Co. K: 
City, Mo. At the right is a combination 
mixer-molder made by Plastic Molded Prod- 
ucts, Inc., Los Angeles. After being mixed 
the margarine is pushed out a square hole 


in walnut and upholstered in red or blue 
velvet, this footstool contains an electric 
heating element to warm your feet. When 
the warmer is not in use, the electric cord 
tucks neatly out of sight underneath the 
stool, Made by Sherrill’s, of Roanoke, Va., 
the stool sells for about $35, 


=— 


7 


Novenser 1947 153 


tes Drafts. Even though the 
front window of a car is wide open, a 
plastic device made by the NuWorld Prod- 
ucts Company, Huntington Beach, Calif., 
deflects the wind outward, protecting rear- 
seat passengers from drafts. Installed inside 
the window by three clips, it does not inter- 
fere with normal window operation. 


New Hydraulic Jacek. Easily car- 
ried in the car, a new jack made by Zamax 
Manufacturing Co., Inc., Haverstraw, N. Y., 
gives the motorist’ the convenience of the 
heavy curb jack used by service stations. 
The detachable handle telescopes to 28” 
for storage. A key in the handle turns the 
bleeder screw to lower the jack. 


Absorbs Water. A 
product known as Zorbit, 
introduced by R. M. Hol- 
lingshead Corp., Camden, 

N. J., is designed to pre- 
vent frozen gasoline lines. 
Added to the gas in the 
tank, it is said to absorb 
any moisture that is pres- 
ent in tank or line. 
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Fog Lens Clips On. Standard sealed- 
beam units may be converted into fog lamps 
with plastic amber lenses introduced by 
Hazelite, Inc., of New York City. By means 
of three clips, the lenses may be quickly in- 
stalled or removed without the use of tools 
when the need ari They are sold at ap- 
proximately $3 a pair. 


new type of wheel rim 
introduced on Chrys- 
ler-built cars in 1941 
but publicized only 
recently is sketched 
here. Two barely no- 
ticeable humps are 
designed to keep the 
bead from slipping into ‘the 1e drop center if a 
blowout occurs at high speed. Tests have 
shown that when such a blowout happens, 
centrifugal force comes into play and the 
damaged tire acts as if it were inflated. Not 
until the speed of the car falls to 40 m.p.h. 
or lower does the tire become flat. 


Cams Lock Battery Terminal. 
A new type of automobile-battery connector 
made by Thomas & Elton Products, Inc., 
Williamsport, Pa., includes a cap screw that 
adjusts the connector to the battery post and 
two cams that then lock it in position, 
tapers on the cams corresponding to tapers 
on the two-part connector body. The manu- 
facturer claims that the connector will not 
“freeze” on the post. 


made by Grosch & Gilmore, Milwauk 
Wis., folds up for storage in the 
when not in use. Consisting of a canvas 
body on a tubular aluminum frame, the pan 
plete trailer weighs only 45 Ib., bi ill 
carry a load of 400 Ib. It rides on a 
pheumatic-tired wheel, mounted on 
absorbing leaf springs cushioned in rubber. 
The wheel operates like a caster so the trail- 
er will follow the car. Two ball hitches at- 
tach the trailer to the bumper. 


re 
? re 

Warns That Brake Is On. A new 
Ford accessory gives audible warning if you 
start out without releasing the hand brake. 
Vacuum operated, it consists of a whistle, a 
hose and T-shaped unit for connecting to the 
wiper vacuum line, and a spring to hold the 
whistle open while the brake is set. It blows 
only when the engine is running. 


Gadget Helps Put On Chains. A 
chain attacher made by the St. Pierre Chain 
Corporation, Worcester, M: is illustrated 
in use above, with the chain stretched out 
straight behind the wheel and the U-shaped 
attacher inserted in the side chains and 
pushed on the tire. The car then is driven 
forward until the wheel has made one com- 
plete revolution and the chain encircles the 
tire. After the ends are hooked, the job is 
done. Also in the photo above are special 
fasteners'made by the same company. 


Device Blocks Wheel. An_adjust- 
able chock introduced by Modern Devices, 


Inc., Chicago, IIL, prevents a wheel from 
rolling in either direction. It consists of tri- 
angular wooden blocks held together by a 
metal frame, one block being removable so 
it can be set in place. A screw tightens 
the blocks. The frame folds for storage. 
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Rivetless 
Brake Linings 
Last Longer 


F YOUR car should require new brake 

linings, there is a good chance that the 
mechanic may suggest bonding them to the 
shoes, for an increasing number of repair 
shops are offering such service. By this 
relatively new process, linings are cemented 
and heat-bonded on the shoes, eliminating 
the traditional rivets. Bonding procedures 
announced by three companies are illus- 
trated here. 

‘According to the Goodyear Tire & Rub- 
ber Company, linings installed by its Uni- 
Bond process can be expected to last twice 
as long as those that are riveted, since the 
lining may be worn down to the shoe in- 
stead of only to the rivet heads. In addition, 
elimination of rivets increases the braking 
surface and lessens the possibility of brake- 


Locked in a ring under gré 


Buffing the shoe to remove dirt, rust, and oil 
the first step. A clean surface is’ needed 
for a good bond between the lining and shoe. 


drum scoring, frequently caused by abr: 
material collecting above countersunk rivets. 

Thorough cleaning of the shoe face is the 
first step in any bonding process. In the 
Goodyear process, cement then is applied 
and allowed to dry for 20 min., after which 
lining and shoe are forced together by a 
specially designed pressure ring and placed 
in an oven for a specified time. Another 
bonding method shown here has the cement 
preapplied to the lining, and a third pro- 
vides it in strip form that is cut as needed. 


coco Aeam 


After baki 


cement is applied to the clean, shoe, 
i one unit. 


Speci: 
left to dry for 20 min., and lining and shoe 
are then forced together in a pressure ring. 


Such linings are 


Lining segments developed by the Grizzly M' Pressure rings are of si 


Co, come with the bonding agent preapplied 


SHOE 
BONDING 
STRIP 


LINING 


‘A bonding agent in strip form is made by the 
Permafuse Corp., Brooklyn, N. ¥. When heated, 


it bonds the lining to the shoe. Lengths to 
match the lining may be cut from the roll. 


id to withstand 


shear pressures of 1,400 Ib. per lineal inch, 


al types. Here a 


tapered key exerts pressure when driven home. 
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Curing 
Auto Door 
Ailments 


By Frank McCarty 


Ca doors are usually the first things to 
give trouble when a body begins to 
wear. They have to be slammed to stay 
shut. Hinges become sprung. Window 
glass will not raise and lower easily or far 
enough. Rattles distract the driver, and 
latches that hold doors insecurely invite in- 
jury to passengers or passers-by. Balky locks 
cause delays and expose one to weather. 

Preventive maintenance on doors, as on 
other parts of a car, saves hours of bother. 
It consists simply ‘of regular lubrication. 
However, when something does go wrong, 
correct it without delay, How the most fre- 
quently needed repairs are made is shown 
in the photos on this and the facing page. 


Door handles of this type 
are removed by, loosening 
one setserew in the edge o 
the door, Once out, the han- 
dle can be disassembled and 
the lock barrel removed if it hel 
should require adjustment, 

repair, or replacement. 


inserte 
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Separate lock units located under 
the handle are also held in place, by 


one setscrew. When a lock 
this type is being replaced, a wire is 
2d through the setscrew hole to 
guide the square shank into the 
lock. “Be sure to tum the setscrew 
down flush when it is put back. 


Stiff lock aetion or the danger of its fre 
in winter can be prevented by a squirt or two o 
powdered graphite from a spray-type dispenser, 


Jamb strikes req 
brication with stainle: 
sraphite, which may be 
i in the convenient 

pencil shape. The strike 

shown has rubber insets 
that can be replaced by 
removing the two screws. 


sarrel of 


Worn-down latches are adjusted quickly wit ¢ oiled from the inside of 
metal shim set in behind the strike. Loosening 1 ion will usually 
the screws will permit inserting the shim. 


Inside handles are removed by depressing the 
escutcheon ring and pushing out a pin or clip. 
The handle is then slipped off the shaft. 


Is can be pried off with a wide 
s the blade ist the spring 
pping the material. 


chanism is possible after 
out the glass. The spring 
ets as a counterbalance, 


Lifting mechanism is revealed with removal of 
the door panel. Scrape dirt and grease off the 
rails and relubricate with a graphite pencil. 
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Cus Spots Double Trouble 


Anyone could see the fuel mixture was too rich—but why? 
Cleaning and adjusting the carburetor made no difference. 


By Martin Bu 


Sian HICKS nudged his employer. 
“Here's Old Man Trouble himself!” he 
said. Gus Wilson looked up. The driver 
was just getting out of an old but well-kept 
sedan he'd stopped in the center of the 
Model Garage shop floor. His thin face was. 
creased with chronic dissatisfaction. 

“Hello, Vern,” Gus greeted him cheer- 
fully. “Haven't seen you for a dog’s age. 
Where've you been keeping yourself?” 

Vernon Hopkins almost shouted. “There 
never was a time when a man got as little 
for his money as he does today. Look at 
my car. I've had it in three shops—and 
there's still something wrong with it.” 

He had left the engine running. Gus 
noticed black smoke drifting out of the 
exhaust pipe, and his nose detected un- 
burned gasoline. “I don’t know what else 
is wrong with your bus,” he said, “but your 
carburetor is certainly out of adjustment.” 

“Now, ain’t you smart!” 's voi 
dripped’ mock admiration. 
those boneheads who worked on my car 
figured out there was something screwy 
about the carburetor—but not one of them 
had any idea what the trouble is. And I'll 
bet you can’t find out either.” 

“What'll you bet?” Gus challenged. 

Si Vern growled. 
“Tonight's supper.” 
Vern agreed. “Now 
iting for? Find out what's 
wrong—and fix it. I'm in a hurry.” 

“You're not our only customer—thanks 
be!” Gus replied. “Three other jobs came 
in ahead of yours—and will have to go out 
ahead of it. Come back at four o'clock. 
Tl have your bus ready.” 

“Four o'clock!” Vern howled. “What am 
I supposed to do until then—walk?” 

“[t’'ll do you good,” Gus said. 

Vern stalked out. 


Ee Gus got to Vern’s car it was 
nearly two o’clock. Then he took it out 
for a road test. After driving slowly for a 
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“I recall you—vaguely,” she said coldly. 2 


“Hicks, I think the name is.” 


few blocks he suddenly stepped hard on the 
accelerator. The engine choked and missed, 
Keeping the accelerator pedal down, he 
threw out the clutch. Instead of speeding 
up, the engine continued to miss and sput- 
ter. “Carburetor out of whack, all right,” 
he thought, as he turned back toward the 
Model Garage. Before he got there the 
engine was beginning to overheat. “Just 
what I thought-too rich a mixture,” he told 
himself. 

He drove into the shop and sat for a 
few minutes listening to the engine's notice- 
ably rough idling. Then he switched off 
the ignition, removed the carburetor, car- 
ried it over to his bench, and opened it. 

It was one of those carburetors that have 
the float, hinge mechanism, and needle 
valve all mounted on the upper body, the 
latter in turn being mounted, over a gasket, 
on the bowl. 

Disassembling the carburetor, Gus set to 
work to clean all the parts. As he did so, he 
checked each carefully, giving the float par- 
ticularly close scrutiny, but found nothing 
either damaged or badly worn. So, after 
blowing out the passages and jets with com- 
pressed air, he reassembled the carburetor 
and put it back on the car. 

Just as he finished, his partner Joe Clark 
called from the office door. “Hey, Gus! 
Mr. Morgan is here about that motor-re- 
building job. Come in, will you?” 

Gis looked at the shop clock. It was al- 


most three. He wanted to have Vern's car 
ready by four, and the chances were that 
Mr. Morgan would take a half hour. 

an,” he said. “Take out this Hopkins 
job and road-test it. I've cleaned and 
checked the carburetor, and it should be all 
right—but make sure. 

‘Gus was back in the shop when Stan 
drove in, shaking his head. “Somethin’ 
still wrong,” he reported, “The engine 
doesn’t run like it ought to, and it over- 
heated,” 

He could add nothing to that report. 
Now thoroughly puzzled, Gus jumped into 
the car and drove out. 

The engine acted just as it had before. 
He hurried back to the shop and quickly 
checked the ignition and fuel line, but 
there was a good hot spark at each plug 
d the gasoline flowed normally. “Must 
have missed something,” he muttered, and 
again removed the carburetor, disassembled 
it, and began rechecking. 

Half way through the job he was inter- 
rupted by a feminine voice that asked 
crisply: “Is my car ready 

Gus looked up. The young woman's cos- 
tume nicely set off an effectively stream- 
lined chassis, and her pert face expressed 
determination to have what she wanted. 


“Your car?” Gus asked, “Do we have it?” 

“My father's,” she snapped. “I'm Miss 
Hopkins.” 

Stan raised his head from the car on 
which he was working. “You don’t mean 
you've grown up from that little Susie Hop- 
kins who tried out for cheerleader in her 
freshman year—and didn't make it 

The girl turned and leaned against the 
car. Smiling acidly, she looked Stan over 
with the expression of a scientist who has 
just discovered a new, but uninteresting, 
species of insect. 

Looking back at that horrible high 
school,” she said coldly, “I seem to recall 
you-vaguely. Hicks, I think the name is. 
You were on the football team, and it was 
your fumble that let Millbridge High beat 
us for the first time in 13 ye 

Stan’s ears got red. “The wind—’ 

‘The wind—” she mocked, making a de- 
risive gesture with both hands. Then she 
turned back to Gus. “What I want to know 
is—is my car ready? 

Nope,” Gus replied. 

ut Dad said you'd promised to have it 
ready by four!” 

Gus nodded toward the clock. “It’s only 
twenty to four. 

“I'll wait, then,” she said, perching her- 
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Black smoke came from the 
exhaust, and there was an 


i 


self on the end of the bench. “What's the 
matter with the old wreck?” 

“Carburetor,” Gus said. 

“Again?” she asked. “I haven't heard 
anything but ‘carburetor’ ever since Dad 
put that new gasket on it.” 

Gus looked thoughtful. “So your father 
did that job himself?” He examined the 
soft fiber gasket carefully. Then he placed 
it on the. bowl and fitted the upper body 
of the carburetor over it, bringing the drop 
light closer so he could see better. 

“There's nothing wrong with the gasket 
or its fit,” he said after a moment. He lifted 
off the upper part of the body. “It's all—” 
Gus abruptly stooped over and whistled 
softly, Then he removed the gasket and 
took the bowl to the window. After ex- 
amining it carefully, he took a penknife 
from his pocket, scraped the top of the 
bowl, brought it back to the bench, quickly 
put the carburetor together, and reinstalled 
it on the car. Then he stepped on the 
starter. The engine ran smoothly. 

Tt was one minute to four. “There’s your 
car, Miss,” Gus said. “Tell your father I 
had it ready on time. 

“You can tell him yourself,” Miss Hop- 
kins said. “He'll be here soon. I was going 
to drive him home, but I'm overdue for tea 
at the Van Name's and can’t wait.” 

As she got into the car, she turned to 
Stan. “You might drop in some evening. 
It would be quaint hearing about what 
happened at that old hick school after I 
left.” 

Stan grinned. “Well,” 
Friday evening open.” 


he said, 
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odor of unburned gasoline. S 


She let in the clutch, “Call me first—I 


might be busy.” 


| bees NG as grouchy as usual, Vern Hop- 
kins charged in a little later. “Where's 
my car?” he demanded. 

“Your daughter took it," Gus said, 

“What?” Vern howled. “Now I'll have 
to walk some more.” 

“That’s what she sai Gus replied. 

Vern’s face softened. “Well,” he said, 
“you have to let the kids have their way. 
By the way—you didn't find out what's 
the matter, did you?” 

“Yes, I found it—and fixed it.” Gus 
grinned, “You caused the trouble yourself 
when you put on that new gasket.” 

“Nonsense!” Vern snapped. “There's 
nothing wrong with that gasket.” 

“That's right,” Gus said. “But when you 
put on the new one you didn’t take off the 
old one. You didn’t notice the old one be- 
cause it was bonded to the carburetor bowl 
by pressure and heat and because it had 
become so discolored that it looked just 
like the bowl. I didn’t spot it until I hap- 
pened to shine a light on it. 

“Well,” Vern objected, “how could an 
extra gasket cause all that trouble?” 

“On your carburetor,” Gus explained, 
“both the float and the needle valve are 
mounted on the upper body—lid to you. 
The extra gasket raised the float and valve 
seat, and so raised the gas level in the 
bow!l—just enough to make the fuel mixture 
too rich. That, of course, caused choking 
and missing and overheating of the engine. 
Now, how about that supper?” END 
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Hammered 
on Wood Form 


By Morton Bartlett and 
James Harris 


FroRMeD from soft copper and given an 
antique finish, a set of these individual 
serving trays and matching mugs or cups 
makes a gift that should please any hostess, 

Make the tray mold or form of a 2” by 
10” by 12” block of hardivood, carving or 
roviting the recesses to a uniform depth of 
about &”. Also cut four clamp blocks %” or 
1’ by 14” by 7” and drill so they may be 
screwed to the form at the edges of the 
recesses to keep the copper sheet firm. 
Whittle two pine wedges 1” by 1” by 4” 
for hammering the metal, giving one a 
straight rounded tip and the other a curved 
rounded tip. 

Cut a 7” by 10” rectangle from soft 16-02. 
(24-gauge) copper and drill holes around 


the edge to match those in the clamp blocks. 
In forming the copper, use the straight- 
tipped wedge for straight lines and convex 
curves and the other for corners and the 
mug seat. Begin hammering about 1” away 
from the ridge between the mug seat and 
the sandwich section and work toward it, as 
illustrated in the cross-section detail. In 
this way, a wave of copper will precede the 
tool and provide stock to expand into the 
recess without pulling material away from 
the cavity on the other side of the ridge. 
Work down all edges gradually and evenly, 
going around and around until a satisfactory 
depth is achieved. No annealing should be 
necessary. 

Remove the hammered sheet from the 
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Hammer the tray on a wood form, clamping 
the copper sheet with four holding blocks before 
driving it into the recesses with pine wedges. 
Then lay out and scribe the outer edge, inside 


mold, scribe the outline indicated by the 
dotted line in the drawing, and shear off the 
waste. In this case, the bead was made with 
‘a rivet crimper used as a chasing tool. Al- 
ternatively you can use”a pair of pliers 
ground so that there is a bead on one face 
and a notch on the other (PSM, Sept. ’47, 
p. 168). 

The pattern in the drawing may be used 
either for a cup or mug, depending on which 
end is closed. Roll the copper with the 
fingers, drill the edges, and then rivet and 
solder the seam, preferably with silver solder 
since soft solder is not ideal for receptacles 
that are to contain drinks. Should copper 
rivets be unavailable, you can substitute 
7/16” No. 4 copper tacks by snipping off 
segments of the head, inserting in the hole, 
cutting to length, and peening. 

If possible, solder the bottom and the 
seam at the same time. For the cup, the 
bottom has a flared, crimped edge produced 
with the same pliers or staking tool used 
on the tray, or with a gear crimper (PSM, 
Sept. '47, p. 170) If you use the pliers, 
hold them at a tangent. Squeeze and twist 
slightly to bend down the flare. If you pre- 
fer to make the mug instead of the cup, drop 


Bend the mug handle from %” copper tubing. 
First, scribe it", 1", and 4" from one end. 
Flatten %” in a vise, bend to 180 deg. on a 
wood form 1 7/16” in diameter, flatten to the 


the waste. 
to the edge 
s that have 
a chasing tool. 


the drilled holes, and shear aw: 
A decorative bead may be applied 
with an inexpensive pair of pli 


been “adapte use as 


a 2 7/32” disk into the larger end and 
solder in place. 

After forming the handle as seen below, 
cut ¥” from the flattened end. Clamp to the 
mug and soft-solder the handle in place. 
The open lower end can be soldered over 
the bottom seam rivet to conceal it, 

Initials may be scribed, cut with an elec- 
tric vibrating tip, or etched with acid, For 
the latter, clean the metal well with strong 
soap, water, and steel wool. Then rinse and 
dry thoroughly. For a raised letter, simply 
paint it on with black asphaltum varnish, 
For a sunken letter, paint everything else 
with the varnish, leaving bare that part 
which is to be sunken. Immerse for 10 to 
20 min. in a solution of 1 part nitric acid, 
1 part sulphuric acid, and 1 part water. 
Wash well and remove the varnish with 
gasoline a serap first. 

An antique finish may be obtained by 
pplying, with a saturated rag, a solution 
made by dissolving about 1 cu. in. of po- 
tassium sulphide in 1 pint of water and add- 
ing 6 drops of ammonia (PSM, Sept. ’47, 
p. 171). Since the tray and mug are to be 
used for food, it is best to preserve the 
finish with lacquer rather than wax. 


1” mark, scribe at the angle indicated by a 
rule laid ‘across the 1” and 4” marks, bend the 
flattened end to this angle, and cut off the 
other. Then solder the handle to the mug. 


Old and New 


Tuckaway Tables 
Fold Flat 


By Joseph Aronson 


A notched wood wedge underneath the top 
locks one leg in place when the table is open. 


}HEN 
of the 


n antique Er 

type called a 
ny hands, the n 

that I decided to 
modem version, 
The original is styled in the Jacobean 

dition. Such pieces may di 

from 1600 to 1800. Of h 

legs are identical turnings made into ‘two 


This may be made in thre 


parts, positioned, 
and then attached with glue 


nd flathead screws. 


Either turned or rectangular legs may be used. With the latter, the center post is omitted. 


gates by rectangular stretchers, notched 
into one another to fold compactly. A sim- 
ilar turning with the foot omitted is located 
at the center, a free-fitting dowel serving as 
a pivot. Since the top is hinged to one gate, 
the entire table will fold flat for storage. A 
notched wedge under the top holds the gate 
in position when the table is open. 

To suit the new version to modern deco- 
ration, it was made of mahogany, and legs 


Pivoted by means of screws and washers, the 
legs swing into notches cut in the rails. ‘Two 


& 


of rectangular section were used, However, 
logs could be turned just as well, The mov- 
ing parts are pivoted on screws and washers, 
the center leg of the original design being 
omitted, 

Gains were cut for the two small butt 
hinges so that the top rail would rest flush 
against the table top. The locking wedge, 
built up of three pieces, was located at 90 
deg. to the other legs 


hinges allow the top to be folded flat against 
the legs when the table is to be stored away. 


Earring Tree 
Turned 
from Dural 


Grane on a dressing table, this earring 
holder looks like a tiny bejeweled 
Christmas tree, and her ladyship is sure to 
forgive you for locking yourself in the work- 
shop for the few nights that it will require 
to complete, To see it in full color, turn to 
page 136, 

Starting with a length of %” dural bar, 
turn the column to the dimensions of the 
full-size drawing below. Grind the cutting 
tool with a decided back rake; use a fine 
feed and a high spindle speed. Polish to a 
high luster with fine abrasive paper and 
plenty of oil. While the work is still in the 
lathe, thread the shank %”-28. 

After protecting the polished surface with 
tape and clamping the column in a milling 
vise, mill three slots K” by }” at the points 
shown. If you have no milling attachment, 
perhaps you cun clamp the column at center 
height on the tool slide. In a pinch, the slots 
could even be made by drilling a series of 
holes and filing away the waste between 
them, but this is slow work. Remove any 
Burrs from the slots with light touches of a 

le. 

When the slots are milled, turn the work 
90 deg. and drill three No. 50 holes, center- 
ing each in relation to the slots and tapping 
2-56 for setscrews. 

Out of 1%” hexagon dural bar, turn the 
base as in the full-scale drawing at the right 
of this page. After polishing the turned por- 


tions, reverse the work in the chuck and turn 
out a 1/32” recess to take a felt disk, By 
using the index pin or back gears, lock the 
work in the required positions to dress the 
hexagonal faces with a file. Thread the base 
to fit the column. 

From %” clear plastic, cut three strips 
wide, one 4” long, one 5”. and another 
6”. Round the edges of each 
strip with a file, testing fre- 
quently to make a press fit in 
the slots. Wet-sand with fine 
abrasive, buff, and give a fi- 
nal polish on a soft cloth 
buffing wheel—without com- 
pound. Assemble by center- 
ing the plastic bars in the 
slots and tightening the set- 
screws. Complete the job by 
cementing a felt disk on the 
bottom.—Brt LuTHer. 


Various steps in making the holder are seen 
here. At the left, polishing the column after 
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ans. 


it has been tumed; center, milling the slots; 
right, dressing the hexagonal base with file. 


Model Tank 
Packs 
a Wallop 


| Dip tetir with four electric motors, this 
control-line tank brings a remarkable 
note of realism to living-room war games in 
the home of Alfred J. Brosseau, of Cam- 


{ 


Each track is driven by its own motor. These 
were taken from automobile defroster fans. 


Electrically powered, the tank makes short work of toy forts ii 


living-room war maneuvers. 


bridge, Mass., who spent a year and a half 
buil it. Measuring 6” by 12”, the model 
can imitate any action of its big brothers, 

Two motors drive the tank, one being 
geared to each track, Another operates the 
turret, turning it through 360 degrees right 
or left. The fourth fires plastic shells from 
the turret by means of a train of gears, 
levers, springs, and a hammer. 

All operations are controlled by switches 
on the transformer box through a connecting 
cable to the tank, which can be made to 
slow down, speed up, turn, or fire at will. 


a] 


lastic shells loaded in the top of the turret 
are shot mechanically with considerable force. 


_ 


an controls are pe = ae box. it ee ee can 
be maneuvered anywher 
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Marconi-Rigged Kite Soars 


With hollow spars and stunsails for 
light airs, the Flying Cloud will out- 
perform conventional box kites. 


By W. Mack Angas 


ene’ a kite that will win all honors in a 

breeze—or in practically still air, for 
that matter. It is called the Flying Cloud 
and, like that famous clipper ship, it per- 
forms superbly when the wind is up. In a 
good blow it uses just its working sails, but 
it can also set auxiliary studding sails, or 
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“stunsails,” to sustain it in light air, With 
all sails set, the wingspread of the Flying 
Cloud is over 8’, yet the whole affair packs 
ng tube for stowage and 


As indicated in the drawings and photo- 
graphs, Flying Cloud’s basic element is a 
square box kite whose cells form the work- 
ing sails. Hollowed spars make the unit 
exceptionally light, yet it’s airworthy and 
sturdy enough to withstand good sailing 
winds. The studding sails, which may be 
compared to the jibs and mainsails of racing 
sloops, possess the high aerodynamic effici- 


in a Breeze 


ency of the Marconi rig. They will carry 
Flying Cloud aloft in a breeze so light that 
even flimsy paper-covered kites will barely 
hold the air. 

Each of the four spars of the box kite and 
the two stunsail spars is made of a pair of 
hollowed %” by %” spruce sticks glued to- 
gether, After the glue has set, the spars are 
planed into octagonal—and finally circular— 
shape, except for the flat spots where the 
spreaders, stunsail spar carrier, and spar- 
carrier's mate seat against them. These 
points are indicated by the varying sections 
shown in the spar details, After planing, 


} 
Each spar le made by hollow 
sticks. "A wooden ig’ makes hol 


lowing easier. 


Glue the two parts together, using waterproof 
glue and a wedge clamp made as shown above. 


Round the s 


ir corners with a plane, leaving 
flats where ind 


sated so as to seat the crosspieces. 


assible, They 
ded and coated with spar varnish, 


Scrape the spars as smooth as 
are finally sa 
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Assemble the kite and wings. For easiest dis- 
assembly, use wire hooks to attach all cords. 


spars should be scraped and sanded. 
Wedge-shaped stops are glued to the spars 
to hold the socketed spreaders, carrier, and 
mate, These parts are made of spruce and 
plywood. Allow about %” extra length on 
the spreaders, then trim the jaws just enough 
so that the spreaders will be slightly bowed 
when snapped into place. 

Sand all wood and coat it with spar var 
nish to prevent the absorption of moisture 
should the kite enter a cloud. Either a 
strong light paper or a closely woven light 
cambrie may be used for the covering and 
sails. Cloth, of course, is necessary if the 
kite is to be own in damp weather or into 
low clouds. If cloth is used, the warp, or 


Peeeigt Lo Nseacapens 
“| 
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The entire affair, sails and 


Stowing the 
mailing tube for storage, 


all, fits into a 


lengthwise threads, of the fabric should be 
at right angles to the long edges of the sails, 
The cutting plan given for 42” fabric shows 
how this requirement may be met. For other 
widths of material a different pattern is 
needed, but the same relationship of thread 
direction should be observed, Note that 
each of the working sails is cut in two sec- 

ions; the arrows that cross from one piece 
into another indicate where the ends of the 
cloth must be stitched in order to obtain the 
necessary length. = 

For the stays and rigging of the kite, use 
a good quality of fishline or the type of 
linen line sold by hobby shops for rigging 
model yachts. All lines are secured to the 
frame b ans of small hooks made from 
wire hairpins. These hooks connect with 
cord loops; do not use wire loops as the 
hooks may disengage them if the kite towers 
and slackens or shakes momentarily, 

Fly the kite with the lightest twine of 
30-Ib. breaking strength that you can get. 
The arrangement of the bridle shown in the 
drawing is for light breezes; in strong winds 
shift the point of attachment of the line fur- 
ther back on the bridle, Do not use the 
stunsails in a breeze that is heavy enough 
to carry the box kite alone. END 


2 ‘SPAR-CARRIER'S MATE ((REQ) 


SaPeewpoe saws 


& oy 


SPREADERS (UAKE @ SETS~4 STICKS REQ) 
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Fisherman and 
Boat Ride Waves 
on Pull Toy 


[ors of action in a pull toy makes a hit 
with the kids. Here’s one that more 
than fills the bill, for the little white boat 
rocks and the fisherman pulls the fish out 
of the water as the toy is pulled along. 

Cut the top of the base from ” plywood, 
drilling a hole and starting the slot with a 
coping saw and finishing with a keyhole 
saw. The sides, front, back, and two hinge- 
pin supports are made of 4” pine. Match 
the sides carefully, clamp them together, 
and drill holes through both simultaneously 
to provide a free fit for the X” dowel axles. 
Drill holes in the two supports in the same 
manner for the boat and fish hinge pins, 
the latter also cut from %” dowel. 

The wheels may either be turned on a 
Jathe or cut from round stock, Drill the 
axle holes so that the axles are a press fit. 
The cam that rocks the boat is a %” wheel 
with the hole drilled 3/16” off center. 

Saw the fish and the boat and figure 
from }” pine, drilling the ¥” hinge-pin holes 
first to prevent splitting. Also drill a %” 
hole in the hand of the figure to receive the 


pole, a 4” dowel tapered from %” at one 
end to 1/16” at the other. A thin length of 
bamboo or other flexible material might be 
used instead for even more realistic action. 

Shellac all the parts and then apply two 
coats of enamel. As seen in the color photo 
on page 136, the wheels are black, the base 
is two shades of blue-green, the fish red with 
yellow scales, and the boat white. The man 
wears a white shirt, black pants, and a 
yellow hat. Varnish or stain the fishing pole. 
‘Outline shirt, hat, and eye in black, 

in assembling the parts, make certain the 
hinge pins and axles turn freely. Run a line 
from the pole to the mouth of the fish so it 
will move with the boat. Turn a screw eye 
in for the pull string—James J. O'Hara. 


CAM DETAIL 


~~" squares. 
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Lighted Tree Decorates Door for Yule Season 


= Sp jor voor 
Bone 


ATED by a set of standard out- 
door Christmas lights, this painted orna- 
ment will provide a cheerful decoration for 
your door during the holiday season. Its 
size may be varied to suit the door. 

Lay out and saw the tree and pot from 
outdoor plywood, composition board, or 
similar material, Cut the big star separately 
from a scrap of the same material and nail 
or glue it in place. Reinforce the tree cutout 
with an upright wood batten on the back. 

Drill holes equal to the outer diameter 
of the socket lips and set the sockets flush 
with the outer face of the panel, wrapping 
friction tape around the body of each for 
a press fit. Wiring is concealed as indicated 


by the dotted lines in the drawing. The 
feeder line must not interfere with opera- 
tion of the door. In this case, it was con- 
nected to the porch-light socket, the cord 
being looped to provide slack for the door 
to open and close. 

Reflectors in star form may be cut from 
tin-can stock. Paint the tree as desired, and 
glue on decorative strips cut from wallpaper 
borders,—MICcHELE DE SANTIS. 


Oxp brass keys may be tumed into at- 
tractive lapel ornaments or brooches. Such 
keys often are available for a few cents in 
secondhand stores. 

First, clean up and polish the brass. One 
way of doing this is to use a cloth buffing 
wheel charged with rouge. Then, to the 


less attractive side (if there is a choice), 
solder a standard brooch pin, preferably one 
equipped with a safety catch. You can use 
soft solder, silver solder, or a brazing alloy 
that matches the metal. Finally, apply a 
coat of clear lacquer to the key to retard 
tamishing—Watter E. Burton. 
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Let Your 
Drill Press Do It 


By Elma Waltner 


I YOU use a drill press only for making 
holes in wood or metal, you are not get- 
ting full value from the machine. A drill 
press is, in fact, a versatile tool well suited 
to a wide variety of operations that will 
speed up and make much easier numerous 
jobs around a shop. Some of the extra tas 
to which you may apply your press are illus- 
trated in the photos on these pages. 


Holes in dowels usually are difficult to drill 
because the work rolls. This may be overcome 
with a V-block. Adjust the block so that the 
rill point is directly over the bottom of the 

ani 


clamp the block to the table to keep it 
in alignment while the dowel is being drilled. 
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irregular shapes may be done with a 
attern jigsawed from a scrap of thin stock. 
he inside, of the ‘pattern (at right above) 

and a wooden peg guide the router bit... . 


isk also presents a problem when it comes 
to drilling a hole along a diameter. Again a 
YV-block is the solution. Cut it from’ stock that 
is about as thick as the disk, set the table verti- 
cally, and clamp the block ’'so the point of the 
Vis aligned with the drill. 


Use a peg the same diameter as the bit and to the drill-press table. Tack the pattern to 
ict “it project a trifle less than the thickness the bottom of the work and place it over the 
of the pattern, Line up the peg under the bit, peg. Make the first cut around the edge of the 
clamping the piece of wood in which it is set to be routed, Then clean out the inside, 


ress routers ar 
ght cuts or pattern work. Us 

regular routing spindh 

a good id 

down, 

speed 


of the special jobs for 
which the drill press is well suited. Bend ¢ 
end of a piece of stiff wire to a righ 

and leave a shank long enough to 

the chuck to the bottom of the can 

spattering the paint, use a slow spindle speed. 


above, if one is availabl 
bout 5,000 rp.m.) gives a good cut, 
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nding. operation 
me on the press. 


js can readily be ing the small burrs 
the drill press a shank by cute . ) 
head from a &” bolt. Then clan | R 
wheel between two washers and on t 


Round-end 
Hold the. w 
series of overlappi 
left end 

last_hole f 
against the drill to clean out 
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WHAT’S YOUR 1) 


It Burns Me Up to read about 
people who set fire to good mattresses 
by smoking in bed. But I like to 
smoke in bed. Not caring to burn up, 
I got the base of an old gooseneck 
desk lamp, a two-part cigarette hold- 
er, and some plastic tubing. The tub- 
ing runs through the lamp-cord holes 
in the base. On the short end above 
the base I stuck the front end of the 
cigarette holder. The mouthpiece 
goes on the far end, and that’s where 
I go. If I doze off while smoking, all's 
well.Spec Cownen. 


Here’s a New Twist on getting wires 
through awkwardly curved conduit. We 
Take a Tachometer, if you have had to put four conductors through a long 
one. But if you haven't, here’s a way to piece shaped like a pretzel. The usual snake 
measure low shaft speeds. Slide the card- wire couldn't get by. Finally we used com- 
board under the pencil for es or pressed air to shoot through some light cot- 
380 seconds. Then count lines and multiply ton string. With this we pulled through the 
by 6, 4, or 2 for the rp.m.—F. Strassen. snake, and with that the w .—L. Provenz. 


Blockheaded Tee Cubes wouldn't 
go into the round neck of my Iunch-time 
thermos, and, by letting them melt enough 
to fit, I'd waste most of the ice. So I cut 
some 1” aluminum tubing 2” lengths « 
and used them as molds for ice. The round 
“cubes” are a fine fit for the thermos. So 
my drink stays cold—Victor E. ELtason. 


poy for acceptal 


ing ingenious solutions 


novenser 1947 179) 


isk from 4” stock as the sounding 
this with screws in the recess. 


ba a 
Turn the bowl from hardwood, first roughing it 
to 8” in diameter. Then turn out a recess for 
the movement. In turning the outside, use a 
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Turned Bowl 
Serves Bonbons 
to Music 


HEN you pass the candy in this tuned 
bonbon bowl, a Swiss music-box move- 
ment strikes up a tinkling tune. The music 
stops when the bow! is returned to the table. 
It’s shown in color on page 136. 
Mounted on a sounding board, the music 
movement is concealed in a 


movements start when a weight is lifted and 
stop when it is replaced, but the action is 
reversed here by addition of a small bracket, 
rocker arm, and lift pin. Placing the bow] on 
a flat surface pushes up the pin, the rocker 
arm depresses the trigger, and the move- 
ment is turned off. When the bow! is picked 
up, the weight of the pin pulls down the 
arm, and the music is allowed to play. 

Make the rocker arm and bracket from 
16-gauge sheet brass and use a 1X” length 
of 3/16” drill rod as the pin, slotting the 
end to take the rocker arm, 

Turn the bowl from a 3” by 8” disk of 
hardwood. Screw the block to the faceplate, 
rough-turn to 8” diameter, and face. Next 
turn down a shoulder to suit the sounding 
board and cut a recess for the movement, 
Check contours with a template as the turn- 
ing of the outside progresses. 

To hold the work while the inside of the 
bowl is being turned, screw a block of hard- 
wood to the faceplate and turn a stepped 
chuck that fits tightly in the recess diam- 
eters. Sand the entire bow! while it is still 
on the chuck, then shellac, and finally polish 
with paste wax.—Donis ALLER. 


template as at center above. A hardwood spin- 
dle chuck turned to fit the bottom recess (right) 
holds the work as the inside is tuned. 


ete, 
“ANGLE 7! 


‘Two main leaves from an 


Three-Place 
Bobsled 


EFORE the snows come this winter, why 

not make this bobsled ready for the first 
fall? Carrying up to’ three persons, it’s 
sprung on all four runners to give a smooth 
ride whatever the speed. 

For the springs, select a pair of long main 
leaves from any light make of car at a 
wrecking yard. Secure each to the seat 
plank with two U-bolts over a block, count- 
ersinking the nuts flush with the plank sur- 
face, Also pass a carriage bolt through the 
hole in each leaf, the block and the plank. 


ers 


old auto spring provide a cushioned ride on the roughest hill. 


Each truck is braced by a length of strap 
iron installed diagonally. The rear truck is 
kept from swinging wide by chains that run 
from screweyes at the top front of each run- 
ner to the rear footrest. A 1” by 2” by 21%” 
reinforcement is desirable under the over- 
hanging rear portion of the seat plank. 

The sled is steered by means of an arm 
welded to the bottom of the post and linked 
to the outer end of the front-truck beam. 
If available, an old auto steering wheel 
might be used here. A cotter pin over a 
washer keeps the steering post in place, and 
the post turns in a brass ‘ing. 

By substituting wood axle beams for the 
trucks and putting on coaster wheels, you 
may easily convert the sled into a speedy 


summer coaster wagon.—Ht S1BLEY. . 
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WIRE PASSES 
THROUGH SPRING 


Instant coffee, being a fine powder, tends to When cutting portions of puddings, fruits, 
heap on the spoon so that too much is used. hard-topped casserole dishes, and the like, a 
By cutting away just half of the seal found serving spoon with one sie sharpened will 
under the lid you'll have a handy leveler. make the work easier and the results neater. 


POT HOLDER 


i] q 7 —, 
Tana 
A pair of scissors may be kept at hand in the A decorative pot holder attached to the wall 
Fathroces by makings holder two adhesive several feet above the crib or dressing table 


bandages. Attach the holder inside the door provides a handy and safe place to park open 
the medicine cabinet or under a shelf. safety pins while changing a baby's diaper. 
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Silverware boxes sold in dime stores provide 
an efficient, way of partitioning large bench 
and desk 


drawers for storage of small tools, and other liquic 
desk supplies, and other miscellaneous gear. bag. Carry a roll 


USE OFF-COLOR 
FIRST COAT 


Sheets of paper that can’t be punched because When painting, make the first coat slightly 
of insufficient margin may be mounted in ring off color stirring in a little paint of a 
binders as seen above. Use two reinforcements different color. Then, in applying the 

inside each of the strips of folded cellulose tape. coat, you can avoid ‘leaving unpainted spots. 


A pipe rack for your workshop may be quickly 
made from a wire coat hanger. Bend in the two 
bottom comers to provide slack for forming 
the loops. Attach the rack against a w 
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For Boats 
and Boating 


== 


rigger unit consisting of two pontoons on 
telescoping steel arms is made by the Lee- 


Staff Flies Pennant. For the best 
appearance, use walnut or mahogany in 
making this pennant staff. Cut out paper 
templates of the staff and base, transfer to 
the wood, saw to shape, round the corners, 
and sand smooth, Cut a slot in the base for 
the staff and drill three holes for screwing 
to the boat. Assemble with waterproof glue 
and apply three coats of spar varnish. Cut 
‘a pennant as shown.—Josern S. Conte. 
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ed by mouth, and clamps attach the arms 
to the boat. For passing through narrow 
channels, the pontoons may be quickly 
brought ‘inboard. The 18-Ib, unit is de- 
signed for a duckboat, canoe, or rowboat. 


Anchor 
sisting of a hand crank 
and reel, this anchor 
lift is light in weight 
and may be quickly 
clamped to the side of 
any small boat. Ap- p 
proximately 50’ of an- 
chor rope winds on the 
reel. The device is distril 
Coach Sales, In 


ted by 
of Michigan City, Ind. 


Winch Raises Boat. A boat trailer 
made by the E-Z Manufacturing Company, 
Omaha, Neb., is designed for one-man load- 
ing and launching of boats up to 16’ long. 
A winch at the rear eliminates manual lift- 
ing, the stern of the boat resting in a canvas 
sling that may be raised or lowered with the 
winch. Two models of the trailer are made, 
one for boats with beams up to 64” and an- 
other for those with beams up to 54”. 


Hand-Hammered 
Slave Bracelet 


ALTHOUGH this bracelet has the heavy, 
massive appearance of the traditional 
slave type, it nevertheless is comfortable to 
wear because the hollow construction of the 
decorative balls makes it quite light. 

The body requires a 2” by 6%” piece of 
18-ga. sheet silver, brass, copper, or craft 
alloy. Work out the edge design ‘on paper 
full size, transfer it with carbon paper, and 
scribe locating circles for the balls. 

A nail set may be used to indent the small 
circles, while a punch shaped like a small 
cold chisel will follow the curved lines. 
When the design is complete, round the 
comers and bend the bracelet to the oval 
shape shown in the drawing, leaving an 
opening just large enough for the wrist. 
Note the taper from front to back shown in 
the photo above. 
orm the hollow hemispheres from 18-ga. 
disks, using a dapping block and round nose 
punch or, lacking this, steel balls and a hol- 
lowed hardwood block. The large knob 
requires a 14” disk, the others %” and 7/16” 
disks. File the bottoms of the hemispheres 
to fit the curvature of the bracelet where 
they join. Remove all hammer marks with 
a fine file and abrasive cloth. 
ine wire twisted around the band and 
the balls will keep them in place for silver- 
soldering. Solder one at a time. Soft solder- 
ing will do if you use a small torch and 
work carefully with a minimum of solder. 
After scraping off any excess, polish the 
bracelet_ with progressively finer abrasive 
5 cloth. Finish with jeweler’s rouge applied 
Tndent the small circles with a nail punch. A With a soft cloth or a clean soft buffing 
chisel-shaped punch may be used for the lines. wheel.—W. A. Conway. 


Form the hemispheres with a ro Asbestos pads help to conserve the heat for | 
and dapping die blo |. silver-soldering with a low-temperature alloy. 
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“Various decorative effects and the attachment 


used to produce them are illustrated above. 


Electric Drill Creates 
Novel Metal Finishes 


ME Projects or objects already in 
use in the home may often be im- 
proved in appearance by finishing the metal 
in various effects and patterns. An electric 
drill or drill press and a few simple ac- 
cessories are all the equipment needed for 
«such work, 
Any soft metal—aluminum, copper, brass, 
and some alloys—may be given the finishes 
above by the methods suggested in this 


Steel wool mounted on a split-dowel shank in 
an electric drill decorates soft metal. 
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article. Harder metals would require tough- 
er abrasives, This is how the decorative 
effects shown may be produced: 

1. An emery pad will yield overlapping 
circles like the id being applied 
with regular pattern. 
Polish with fine steel wool and light oil. 
The size of the pad determines the size of 
the circles. Such an attachment may be 
made by cementing a disk of leather or felt, 
and then a disk of emery paper, to the end 
of a wooden dowel section into which you 
have glued a smaller dowel to fit the chuck 
ot the drill. Or, you might use a bolt that 
fits the chuck, countersinking its head into 
the dowel section and then cementing on 
the disks. 

2. An emery disk was applied edgewise 
here with even pressure. It consists simply 
of an emery-cloth disk backed with another 
of cardboard, both clamped by a nut against 
the head of a bolt that serves as a shank. 

3. A brass brush, varying pressure, and 


an occasional slide added up to the smoky 
whirl of these overlapping circles. 

4, Drawing the metal back and forth 
across the end of a steel-wool pad in irreg- 
ular sweeps gives the effect of graining. 
Make this pad by turning a dowel to fit the 
drill chuck, splitting the dowel on one end, 
and inserting some of the wool in the split 
before wrapping with soft wire. 


Jar Ring Clamps Polishing Yad for Drill Press 


A THREADED jar ring clamps the pad of 
steel wool used in this efficient polishing 
head, For the pad assembly, turn two disks 
from X” plywood, one 2%” in diameter and 
the other 2”. Hollow the face of the larger 
to allow space for the steel-wool pad. 

Serit spiral line on the edge of the 
larger st a strip of cardboard wrapped 
around it with the ends offset %”. Then, 


Gumen by the pin, this drill-press cutter 
follows an edge on irregular work, beveling 


as it goes. It was mothered by necessity 
while I was making brass escutcheon plates. 

The cutter may be made from a 1” length 
of %” or 5/16” drill rod. Chuck in the lathe 
and drill a hole one size smaller than the 


5. Here, the edge of an emery roll w 
applied with heavy pressure in 


made as in the foregoing paragraph. 
6. An ordinary wire brush offers a vi 
riety of good possibilities for straight 
effects —R. J. DeCristorono. 


eee) 
AGueAD 
ScAIBING SPIRAL 


pouiow yee 
PAD ASS! 


with a small gouge, carve a thread suit 
the jar ring. If the fit proves too loose, di. 
small brads into the thread, allowing th, 
heads to project slightly. A lag screw lock 
the disks together and serves as a shaf 

Form a pad of steel wool with the finger 
turning the edges under. Place it-in 
ring and screw the ring partly down, tv 
ing under any loose ends.—Epwin M. Lo] 


pais roa pis 


OF 4D 


@astoever 


sur wert 
® JEWELERS S/ 


drill shank you intend to use as the pin. 
Then turn a 45-deg. bevel, mark off six 
equal spaces, make slits about 1/32” deep 
on these lines with a jeweler’s saw, and’ 
shape six teeth with a file, sharpening with 
a fine file. After driving in the pin, harden 
and temper the cutter.—Hensent PrisTen, 
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Table Mill 
Grinds 


Fresh Pepper 


ZORNS, the hard little seeds 

from which fresh, pungent pepper is ob: 
tained, can be ground directly over your 
plate with this traditional table mill 

Mount a 2k” maple turning square on 
the screw center, support it with the dead 
center, and rough-turn the outside. Turn 
out the top recess. Then slide away 
tock and carefully bore out to 
diameter about 1%” deep. Now 
mount a bit of scrap and turn it as a tight- 
fitting mandrel for the 1 3/16” bore. Mount 
the 1 workpiece on this mandrel, bore 
through a press fit for the grinder, turn the 
lower recess, and finish-turn the outside. 

File the lid insert, the closure, and the 
eyelet from light brass, but use heavier brass 
for the handle, The knob for the closure 
is simply a brass nubbin riveted in place. 
haft, use a 2 %” length of 3/16” 
solid curtain rod is often found in 
Thread the upper end 10-24 for 
and the lower 10-24 for 11/16” 


All metal parts are filed to shape. A conduit File spiral teeth in the grinder 
bushing, lower left, is used for the grinder. triangular file. Fit the wood knob to turn easil 


Tum the grinder head from a %” length — bushing file saw-shaped teeth, Inside th 
of W” steel, tapering it from 11/16” to pipe, file many small teeth at an angl 
5/16”. Drill and tap it 10-24, screw it on Press th 
the shaft, and peen the latter over. File i tack th 
spiral flutings around the head. lid assembly to its shoulder with escutchéon 

For the grinder, screw a piece of #” pipe pins, and insert the shaft and grinder head 
into an electrical-conduit bushing and cut — from beneath, securing it with a stay tackes 
off the pipe flush, Around the lip of the across the bottom.—PauL ALLER. 


tly less than the head taper. 
inder carefully into the bar 


le, the stool will be a bit 
high when assembled, Slanted 


Srurpy and decorative, this stool offers tached at 
an excellent one-evening project. If neces- _ less than 12 
it may be built entirely with hand dadoes cut in the sidepieces bring the feet 
All pieces are cut from 1” stock about 22” apart at the bottom. 

Shape the two endnieces to the freehand Assemble all the pieces by gluing and 
curves shown with a coping saw, making nailing. When the ghie has set, decorate by} 
them about 12” long. Since these are at- painting as desired —Epwanp R, Lucas, 
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the left arm of this model of the mysterio shot. The right arm grows cold. 


“flomemade “Maxwell's Demon” 
blows Hot and Cold 


z m: Hilsch tube that imitates 
inary demon by blowing 
ume time (PSM, May 


Isch tube was made in a few 
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Now saw off the inlet block. Remove the valve 

from an inner-tube stem and cut off the base. 

dish a 1/16" drill through to align it with the 
t hole and solder all around as above, 


Insert the washer in the tube, marking the end 
from which you do so, This’ will be the cold 
arm, Stick a 1/16” rod through the inlet and 
push the washer against the rod as above. 


he .cooling effect, would be automatically 
tontrolled by air speed and density, increas- 
} ug as skin friction goes up, decreasing as it 
fessens. 

Although most of the dimensions shown 
jin the drawing aren't critical, the location of 
the air inlet must be tangent to the inner 
Wwall of the tube to set up the whirlpool 
pffect necessary to operation. The 1/16” in- 
jet hole must be drilled just far enough to 
break smoothly into the tube, but not so far 


be a push fit in th 
in it is about 4”. Make the washer, if ne 
sary 


her (not metal) that will 
tube is needed. The hole 
"ces 


A plastic or wood w 


from a dowel or slice it off a tube. 


a piece 2 off some 4" brass rod. 
Drill through lengthwise No. 28 and tap 8-32. 
Press this into the hot end of the tube, Drill 
a No. 20 hole right through both tube and rod, 


as to nick the adjacent part of the wall. This 
might destroy the vortex effect desired 

If you can’t find a suitable fiber washer or 
cut one off a fiber or pl “” 


tic tube, drill a %’ 
hole in a slice of i” wooden dowel, 

The throttle is a short length of %” rod 
tapped for the throttle screw. It’s inserted 
in the hot end of the tube without the screw, 
and a No, 20 drill is run right through both 
tube and throttle. If it’s too loose a fit in the 
tube, coat it thinly with solder. END 


be cut. At this point drill a hole 


that will be a press fit for 9/32 


Locating the inlet hole is a crucial step. It 
must be tangent to tl wall of the t 
5/64” from the center first hole, to 
ate the necessary whirlpool effect. 


minutes with simple tools, When it was 
hooked to a filling-station air hose, one arm 
became too hot to touch, while the other 
gathered frost. Connect your Hilsch tube to 
an air line having between 75 and 100 Ib. 
pressure, With the throttle wide open, both 
arms will be at the same temperature. Close 
the throttle about half way, and the cold 
arm reaches its lowest temperature. Close 
it almost entirely, and the hot arm reaches 
its highest temperature. 


tube through the he 
proximately the same 


the inlet block, Hows 


Carefully drive the 


ht down, 


Drill a 1/16" hole stra 
just thr e tube wall. Drilling 
tub Counterk 
the 5 s depth, 


but only 


across, thd 


ork? Physicists _canl 
even though the 


What 


makes it 


entor Rudolph Hilsch, of Erlangen} 
Germany, has published his own explana 
t some practical applications hi 
been sted. C, W. Hansell 

neer, thinks it might cool the c 


supersonic 
dous heat 
needs. Since the 


planes, combating the tremet 

ited by skin friction at hij 
inlet could be located 
leading wing edge, pressure, and therefo 


Ming on a Lathe, Precision boring 
and milling can be performed on virtually 
any small machine lathe with a new adapter 
being manufactured by the Qualified Gage 
Company, of Berkley, Mich. Providing for 
both horizontal and vertical movement of the 
work, the adapter consists of two main parts. 


Blowtereh. Dry 
chemical fuel in tablet 
form is used in a small 
blowtorch made by 
the Birk Manufactur- 
ing Company, of East 
Hartford, Conn. Op- 
erated by blowing 
through a flexible plas- 
tic tube, the torch is 
said to be suitable for 
soft or silver soldering, 
light brazing, anneal- 
ing, or hardening of 
small work. Tests it 
dicate the torch pro- 
duces temperatures 
above 2,000 deg. F. 


Metal Turned Freehand. Lathe 
chisels with tungsten carbide tips now on 
the market make it possible to turn soft met- 
als freehand on a wood lathe. They can also 
be used, of course, for turning plastics and 
wood. Martin, Inc., ee, Wis., of- 
fers square and roundnose chisels of this 
type in K” and ¥” sizes. The Johns Ma 
facturing Corp., of Dunellen, N. J., m: 
them in four sizes—k”, ”, %”, and 4”. The 
tips seldom require honing. 


One is a 90-deg. elbow mounted on the 
cross slide in place of the compound, the lat- 
ter being attached to the end of the elbow 
in a vertical position, A faceplate, the sec- 
ond part of the adapter, goes on the com- 
pound to hold the work, ‘Adapters are avail 
able for virtually all popular lathes, 


Collet Chuck. 
Small drills may be 
accurately centered 
with an adjustable col- 
let. chuck made by 
the Chicago-Latrobe 


Twist Drill Works, 
the adjustments being 
made with three 
screws, It is available 


with collets of two 
sizes—the smaller for 
diameters of .005” to 
.025” and the other 
for diameters of .020” 
to 040”. The chuck 
is priced at about 
the collets at $6 each, 


—— 
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jolt Threads Extended. When 
the threads on a bolt are not long enough, 
you can extend them with the lathe setup 
shown. Any lathe with a slide rest will do; 
no screw-cutting gears are needed. 
Centerdrill the bolthead and clamp a nut 
that fits the bolt in the three-jaw chuck. 
Lock the spindle the head-stock index- 
ing pin, the back gears, or otherwise. Turn 
the bolt into the nut and run the tailstock 


¢ NEW SHOP IDEAS 


Cutting a Blind Slot. Where no 
great precision is called for and the work 
will tolerate bending, slots can be cut much 
faster with a hacksaw than by drilling and 
filing. Simply bend the piece as above. To 
remove the waste strip, use a chisel or drill 
a hole at each end—H. ScHMapBAvER. 
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center up so as to support the bolthead. 
Mount a turning bit with a 60-deg. point 
upside down in the tool post a 
point slightly below center height, 
the slide rest to bring it firmly into a full 
thread on the bolt. Then turn the bolt 
slowly into the nut with a wrench, constant- 
ly advancing the tailstock center to support 
the head. If the bolt is tough or h very 
coarse thread, make several light cuts, 


ba ee ) 
Press Capacity Multiplied. Hav- 
ing to drill numerous holes in a large steel 
plate, at points far beyond the capacity of 
my drill press to reach, I made use of the 
arrangement shown above. The sheet was 
laid on a sturdy bench and the drill press 
clamped on top of it by a heavy batten that 
reached over the edges. Then the head of 
the press was turned 180 deg. and tightened 
low down on the column. Of course the 
machine had to be reclamped for each hole. 
Although the drawing shows the regular 
table removed from the column, this may 
not always be necessary.—R. L. MACLEAN. 


Spring Tool Cuts Chatter. Form- 
ing tools cut smoothly without chatter in 
this spring holder. It will also serve as a 
right-hand, left-hand, or straight holder for 
threading or turning bits up to 5/16” 
square, 

Tool steel is best for both parts, although 
cold-rolled may be used for the body. The 
yoke should be of tool steel if at all possible, 
as it takes considerable strain. I milled it 
out with a 3/16” end mill, squared up the 
corners with a file, and then hardened it, 
tempering to a light straw color. The hard- 


| 


i 4 
Five-Minute Surface Gauge. You 
can make this handy tool in a hurry from a 
headless setscrew or stud %” or more in di- 
ameter and 1%” long, a nut, and a bit of 
steel wire or a phonograph needle. Be sure 
the end of the screw is square; the finer its 
threads, the better. Hacksaw a slot in the 
nut and squeeze it together to fit snugly on 
the threads. Then solder the wire or needle 
scriber on as shown above. A piece of plate 
glass makes a good surface plate for use 
with the gauge.—R. Brisco. 


ened square-head setscrew w: 

I finished the shank on a shaper and the 
curved top on a filing machine, but the job 
can be done by freehand grinding and filing. 
The distance from the bottom of the shank 
to the underside of the overhanging tongue 
is crit Although 13/16” on the holder 
shown, this should be such as to bring the 
bottom of the tongue exactly to lathe center 
height. With the shank horizontal in the 
tool post, tool cutting edges should come 
exactly to the center height on your par- 
ticular lathe.—C, M, Cuampens. 


purchased. 


Tray Catehes Saw Chips. Metal 
particles produced by a power hacksaw are 
easier to clean up if a tray is provided be- 
neath the work to catch them. The one 
shown above was made from a flat can that 
had contained fire-extinguisher fluid. An 
entire side and part of each end were cut 
away, and the cut metal was folded over to 
form ‘safe edges. The low part of the tray 
slides under the saw frame, which positions 
the tray to catch most of the chips. It is 
easily removed when full.—W. E. BURTON. 
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HOBBY SHOPPING 


Lure Holds Live Bait. Imagine the 
surprise of a fish that comes to this lure, The 
minnow is alive, but is protected inside a 
transparent plastic casing that magnifies it 
to appetizing proportions, Made by the Rice 
Engineering Co., Detroit, Mich., the lure 
has two triple hooks and a removable head 
to permit insertion of the bait. 


Plane Made of Magnesium. Built 
of magnesium, this model plane has the 
ness of wood with far greater strength. 
It is furnished in kit form by Rokwell Indus- 
tries, Inc., of Clayton, Mo. Wing, fuselage, 
and control surface sections are preformed. 


F 


i yyy! 


[ 
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You Needn’t Yell “Fore”. Firmly 
tethered to a stake driven into the ground, 
this golf ball never gets away. You just step 
up, smack it, and let it swing—but better 
keep out of the way. Manufactured by the 
Prac-Tee Company, Dayton, Ohio, the outfit 
is designed for backyard practice. It retails 
for around $3.50, 


Carbon Dioxide Runs Engine. 
Standard carbon dioxide cartridges power a 
model airplane engine produced by the 
Herkimer Tool and Model Works, Inc., of 
New York. Weighing less than % oz., th 
gine has a finned steel cylinder, can be ad- 
justed to run up to 60 sec. on a'charge, and 
swings a 7” propeller with ease. It's suitable 
for model planes up to 140 sq. in. wing area. 
The engine sells for about $7.50, 


Speed Changer Aids Hobbyists. 
Designed to increase or decrease shaft speeds 
in small power devices, this miniature gear 
box is available in various gear ratios, Built 
by the Metron Instrument Company, Den- 
ver, Colo., it has concentric drive’ shafts 
mounted in ball bearings. Power passes from 
the input shaft through spur gears to a coun- 
tershaft, thence through another set of gears 
to the output shaft. Intermediate gears run 
in graphitic plastic bearings. The price runs 
from $16 to $18.50, depending on the ratio. 


=a 


Water Power Agitates Roll-Film Developing Tank 


Wrru this water-driven agitator, you can 
avoid the tedious job of agitating a roll-film 
tank by hand, A revolving crank on the 
water wheel moves a metal arm, bolted to 
the tank knob, back and forth through an 
are by a pivoted linkage. 

Solder a can upside down against the side 
of another large enough to hold the tank. 
Punch a center hole in the bottom of the 
first and solder in a short piece of copper 
tubing as a bearing. For the water nozzle, 


solder another piece of tubing at a tangent 
into the side, Make the rotor from a disk of 
thin brass or copper as at right above. 

Brazing rod may be used for the shaft 
and linkage. After bending a crank, thrust 
the shaft through the bearing, and solder 
on the rotor. Slot one end of the knob arm 
and curl and solder the fork so formed 
around a brass pin on which the linkage 
pivots. File a flat on one side of the knob 
to make it easier to bolt the arm fast. 


Reflex Focusing Screen Checked by Simple Method 


Wuetuer the focusing screen of a single- 


lens reflex camera is accurate may be 
checked by placing the camera about 36” 
from an ink-lined cardboard sheet, stopping 
the lens down to £/8, and installing a back 
focusing screen in the exact film plane. 

The screen may be ground glass in a film- 
pack adapter, or, in a roll-film camera, it 
may be taped in place. Also attach a card- 
board dial firmly to the focusing knob and 
a cardboard pointer to the camera. 


After focusing the image sharply on the 
back screen, turn the knob until the lines 
begin to blur and mark the dial at the point- 
er. Then move the lens back through the 
sharp area until the lines again blur and 
mark this point also. Focus the top screen 
the same way. If the latter is accurate, the 
sets of marks will coincide. If they do not, 
check the action of the mirror, The screen 
can be raised. if necessary, with tape under 
the corners (right above) —H. R. Heyporr. 
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Falling into a pan of milk, a drop of milk forms a rater. Then « column begins to rise . «+ 


Fully assembled, the 
easy to move from 


unit is con i dic t is used to house the parts, The 
ce ti s may be seen on the front 
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A droplet breaks away and goes higher. Falling, the drop causes the same cycle to repeat 


Homemade Speed Flash Makes 
Time Stand Still “~*~ 


OW often have you sighed over those 

fast-action shots that quite 
fast enough? How many times have ordi. 
nary synchronized flash and a shutter speed 
of 1/500 proved sluggish when the negative 
was developed? Well, you can capture the 
briefest part of a movement and get fine, 
clear detail of people or objects no matter 
how rapidly they may be shifting. Your top 
shutter speed won't matter, either, because 
you'll be using bulb exposure for the most 
part. 

The trick, of course, is to control the light 
source. Hes a device that really cuts it 
fine—down to 1/10,000 of a second! That 
will stop a lot of action the human eye can’t 
even begin to follow. Take the pictures 
above, for example. They show four stages 
in the life of a milk drop. No matter how 
many times you may have seen it in real life, 
it’s a safe bet it never looked like that be- 
fore. These shots were taken by the open- 
flash method in which the camera is set on 
time, the light is fired, and the shutter is 
closed. 

What that means, among other things, is 
that even after you have built your high- 
speed flash equipment you won’t be able to 
sit back and let the machinery do the work. 
Photographic skill will still be the main in- 


weren't 


Jient of good pictures. Obviously speed 
isn't called for if you are shooting still lifes 
but if you want to record the instant that @ 
dropped glass shatters or find out what the 
impact of a bat on a baseball is like, you'll 
have to trigger the shutter and light relay at 
just the right instant. Some shots are bound 
to be wasted, but with practice the number 
will get smaller. The sequence above, 
for example, selected from 10 neg- 


was 


Mount the tube in a photo reflector. Install 
a four-prong radio socket to take the flash tube. 
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atives, Each of them happened to show a 
distinctly different stage in the process. 

While the particular unit shown here was 
designed chiefly for open-flash work, it can 
be synchronized with a camera shutter by 
substituting a low-voltage relay connected 
to any standard synchronizer. Switch $2 
will then have to be a single-throw type in 
the transformer circuit only. This switch 
should be opened before the light is fired to 
avoid burning the relay points. After mak- 
ing the connection, adjust the synchronizer 
so that the light flashes during the time the 
shutter is open. With synchronisation it will 
be possible to take pictures even in subdued 
outdoor light. Experiment with various 
combinations of fast shutter, small lens stop, 
and slow film until you find one in which 
the film is barely exposed by the ambient 
light. The instant of the high-intensity flash 
will then provide practically the only ex- 
posure for the negative. 

High-speed flash equipment is simple 
enough in principle, A transformer steps up 
your 115-volt AC to about 1,800 volts, and 
this voltage is then rectified and stored in a 
bank of condensers. At the proper instant 
the charge is effectively short-circuited 
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Heavy-gauge wire and stand-off insulators keep leads from touching or shor 


1 to chassis, 


through a low-resistance load represented 
by the flash tube. The tube lights up bril- 
tly for the tiny fraction of a second it 
takes the stored charge to break down be- 
low the strike voltage needed to activate 
the tube. 

The flash tube has a rated output 100 
times that of sunlight, so that it is good for 
color as well as black-and-white. It should 
last for thousands of flashes—which, inci- 
dentally, makes this an economical flash 
outfit even for straight shots you'd ordinarily 
make with flash bulbs, 

Parts are mounted on an 11” by 16” radio 
chassis with machine screws, and connec- 
tions are made with heavy-gauge wire. All 
wire is insulated, and the high-voltage leads 
separated from the chassis by stand-off in- 
sulators, The entire unit is encased in a 
metal box. 

For the circuit-closing device, a heavy- 
duty, 115-volt SPST relay is used. To pro- 
tect the relay points, two .01-mfd. con- 
densers (C3, C4) are shunted across them. 
The relay side of the output line is the plus 
or positive side, and should be connected to 
the plus side of the flash tube as specified 
by the manufacturer. 


C1, C2: 10-mfd., 2,000-volt filter condensers. 
C3, CA: 01 mfd. 1,600 volts. 
TL; high-voltage trans., 1,800 volts, 50 ma, 
‘T2: filament trans., 2.5 voits, 10 amp. 

PST togule. 


The relay is in the positive output lead; this side goes to the plus end of the flush tube, 


LIST OF PARTS 


‘82: SPDT toggle or microswitch, 
Relay: normally off, SPST, 115 volts, heavy duty. 

Type 866 rectifier tube, two 4-prong ceramic tube 
sockets, Amglo series 51 photoflash tube, 12” photo 
reflector, 11” by 16” chassis, two stand-off insulators, 


Note that two separate plugs are indi- 
cated in the diagram; this simplifies switch- 
ing and makes it harder to mistake the se- 
quence of operation. It's always a good 
idea to let the filaments of a high-voltage 
rectifier warm up before turning on the 
plate juice. In using the flash outfit you do 
this by first connecting the filament line 
and closing switch $1. Wait a minute or so 
and then insert the high-voltage plug into 
an outlet. Switch $2 should be in the lower 
position to feed the transformer primary. 
In about five or ten seconds, the condenser 
bank will reach full charge, after which you 
can fire away by flipping S2 into its second 
position. This first opens the high-voltage 
circuit and in virtually the same motion 
energizes the relay and puts the voltage 
directly across the flash tube. 

A word of caution: the condensers store 


a voltage in the neighborhood of 2,000. As 
this voltage strikes across the low break- 
down resistance of the tube, enough cur- 
rent flows to end forever your interest in 
photography. The two things to remember, 
then, are that all your wiring, and partic: 
ularly that part in the output circuit, must 
have sturdy, high-voltage insulation.” Also, 
you must not, under any circumstances, 
tinker with a live circuit. Before touching 
any part of the wiring, be sure that both 
plugs are pulled and that you have dis- 
charged the condensers by shorting their 
terminals with a well-insulated screwdriver. 

Correct exposure can be determined by a 
few trial shots. If the recommended values 
are used in building the unit, for film with a 
Weston rating of 50, £/11 should be about 
right with the camera and flash 6’ from 
the subject. END 
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Diffusers Snap On, Made of a non- 
woven, plasticlike material, this diffuser has 
a strong clastic edge that permits it to be 
quickly snapped on or off the reflector 
When not in use, it can be crumpled into 
small space and stuffed into the pocket or 
camer e. Manufactured by Martin Prod- 
ucts Co., Brooklyn, N.Y., in sizes to. sui 
all reflectors, the diffusers range in pr 
from 25 cents to $1, depending on the size 


Dry Your Drying Alcohol. When 
alee is used for rapid dryi of negatives, 
it eventually absorbs so much water that it 
s no longer effective. Its usefulness can be 
estored by immersing in it a little potassium 


carbon, wnhydrous) tied in a clean cloth 


Because this chemical has such an affinity 
for water, it will remove the water from the 
alcohol, The chemical may be dried and 
used again.—R. F, Donavan. 


Tank Easily Agitated. An ad,ust- 
able cut-film and film-pack developing tank, 
suitable for any size’ frc by 3%” to 
4” by 5”, is produced by Windman Brothers, 
of Los Angeles. Four buttons on the bottom 
permit agitation by gentle rocking, and 
curved loading grooves keep the films under 
tension, preventing them from touching. 
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Paper Has Its Own Border. Con- 
tact paper offered by Devolite-Peerless, of 
New York, has a preprinted mask that leaves 
an even white border when the paper is 
processed. If examined before processing, 
a piece of the paper is seen to have a green- 
ish-yellow line all around. This disappears 
in the hypo, leaving a glossy white border. 


Attachments for Copying. Origi- 
nated in Scotland, these new Stewartry 
copying attachments are distributed in the 
United States by Caprod, Ltd., of New 
York. Designed for use with Leica, Contax, 
and cameras of similar type, the attachments 
include a clamping arm, a focusing screen, 


Glass Gives Even Borders. A 
glass straightedge provides a handy way of 
cutting even borders on a print. Shape the 
straightedge with a glass cutter, smooth the 
edges with an oil stone, and space two brads 
on a smooth board so the glass may be po- 
sitioned against them. The glass makes it 
possible to see that the print is in the proper 
position for an even border.—L. K. Looms. 


y 


and various extension tubes for work at 
close range. At the left, a Contax lens and 
the focusing screen are mounted on the arm. 
After focusing, the screen is removed and 
the camera mounted in its place, the film 
lying in the same plane as the screen. Three 
extension tubes are seen in the foreground, 


Easel Made from Frame. A re- 
touching or spotting easel may be impro- 
vised from an ordinary printing frame. As 
seen in the lower photo, the hinged back is 
clamped in place at the bottom of the frame, 
allowing one portion to act as a support. 
Tissue paper between the glass and frame 
gives even illumination. Rubber bands will 
hold uncut roll film in place—E. J. Lurz, 
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Building a Multimeter»: 


The ‘multitester above, diagrammed on page 206, is a wide-range, general-purpose uni 


By Gilbert Sonbergh 


EFORE you start to build your own 

multitester, look over the fundamental 
data on the ‘relationship between volts, 
ohms, and amperes given in the previous 
installment. With this information you can 
design a meter for any special purpose, 
adapt spare parts to suit your circuit, or 
build a general-utility multimeter for radio 
and electrical checking. To make use of 
spare parts, you must design your circuit 
around them, for you can’t substitute values 
that are nearly but not quite correct. Re- 
sistors must be calculated with great pre- 
cision. Wherever possible, use wire-wound 
resistors that are guaranteed accurate to 1 
percent. Carbon resistors, costing much 
ess than the wire-wound type, may be used 
in some cases, although they are less likely 
to be stable over a long period of time. They 
do, however, have one advantage in that 
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they can be adjusted upward in resistance 
value. To do this, file a small flat on one 
side. Check the resistor on an accurate 
ohmmeter as you file it, and when you have 
exactly the right value, coat the scored 
part with wax or varnish to keep out mois- 
ture. 

The photographs and the diagram on 
page 206 show a V-O-M meter designed to 
get the most measuring power in a relatively 
simple one-meter unit at moderate cost 
With the aid of a few calibration graphs, 
this tester can cover more than 24 ranges 
of ohms, microfarads, henrys, AC and DC 
volts and milliamperes, 

Suggested diagrams for simpler and less 
costly meters are given on page 207. Both 
of these models use standard O-1 ma. me- 
ters and simplified switching systems. In 
the diagram at the left, toggle or pushbutton 
station-selector switches are employed; note 
that the 10- and 100-ma., as well as the 


ohms-divided-by-ten ranges call for double- 
pole arrangements. If pushbutton switches 
are used, depress two buttons simultan 
ously. The companion drawing calls for 
only one switch, and this is on R16 so that 
the 10,000-ohm resistor can be cut out of 
the circuit for readings other thi 

No matter what meter you elect to build, 
two general precautions should be observed. 
First, avoid meter overloads, especially 
switching. Second, make certain that com- 
ponents are satisfactorily outside the circu 
or isolated when the meter is positioned on 
a range not calling for them. For example, 
the meter in our principal circuit would be 
seriously overloaded if you switched from 
one milliampere range to another while 
making’a measurement except for the fact 
that the rotor of $1 touches one contact be- 
fore leaving the previous one. 

Despite all precautions, accidents do hap- 
pen, which is why all circuits display fuses. 


ohms. 


HOAW ase 


All parts except the batteries are mounted on a bakelite panel, shown here from beneath, 


The type of fuse to use is one that will “let 
go” quickly on currents 10 to 25 times 
greater than the meter’s normal full-scale 
capacity. The resistance of the fuse, how- 
ever becomes part of the circuit and must 
be taken into account in all calculations. 
Make you can get replacements of 
exactly the same resistance. A good proce- 
dure is to pick some identical fuses from 
your dealer's stock with the aid of a low- 
range ohmmeter. 

Our major circuit contains a feature that 
is well worth considering in the design s 
your own multitester: it has equal sensitivi 
of 1,000-ohms-per-volt on both the AC aot 
DC ranges, making it possible to use the 
same set of multipliers and main selector 
switch for both currents. This arrangement 
cannot be achieved with an ordinary O-1 
ma. movement, but calls for a meter that 
will give full-scale deflection on .89 to .9 ma 
for use with the full-wave rectifier connec- 


sure 
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5,000V 


LIST OF PARTS 


‘at exactly 20 oh 
$1:"15-position, ‘meter-type rota 


SE: DEE tote (REISE, 
& divuicds-ten) 

he we meter wet 

t (eames 9 shut) 

Wa: 12,36 chs, wire shunt) 
RS: 227 ohms, wire (S0-ra: shunt), 
Tu: E tas‘ {100°ma. shunt). 
iy 

c 


1 
NU: 184,000 chins Cloe330-velt range wrth RB1O), 
13: 73 Fos 1.000-volt range with H8-11)- 


) 
off” or 

cr zero adjust 

nd theustat (sl 


‘zero adjustine! 


R18: “Tewatt carbo 
(5.000-vott mnt 


tion shown. Most meter manu 
either stock meters of this descri 
will supply them on special order. For DC 
ranges, sensitivity is reduced to 1 ma. by 
means of shunt Rl. 

Alternating currents and voltages are 
rather elusive things to peg since their 
tual values are constantly changing. Th: 
quantity of AC that we mean when we say 
one ampere actually hits a peak value of 
1.41 amp. both sides of zero. We call it one 
ampere because it has the same heating 
effect as that amount of DC. In other words, 
1 amp. is its effective value, also known as 
root-mean-square, or T.1.s. 

But that’s not all. If an AC current of 
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1.41 ma. peak value is rectified and sent one 
way through a DC meter, we get a deflec- 
tion of only .9 ma. This is the average value 
ol the pulsating current. Hence, in order to 
get our meter to read full scale with 1 ma, 
of r.m.s. AC going through the rectifier, we 
want a meter with DC sensitivity of about 
9 ma. Theoretically, .89 ma. will give 
greater accuracy because rectifiers are not 
in actual practice strictly undirectional in 
their conductivity. 

All this applies only to a full-wave recti- 
fier used with a .89 ma. meter as in our 
main diagram. The other schematics show 
half-wave rectifiers and 1-ma. movements. 
To compensate for the difference between 


A 


Leos 


dividual 
switching. 


Pushbutton selector switches or 
toggles are used here to simplify 


average and rms. values, the AC multi- 
pliers (R20 in both circuits shown above) 
are made smaller the comparable DC 
multipliers. Using half-wave rectification, 
R20 will be approximately 445 ohms-per- 
volt (4,000 ohms for the 10-volt, and 110,- 
000 ohms for the 250-volt scale). With a 
four-element full-wave rectifier these values 
are doubled. As a check on operation, apply 
known DC voltages across the AC terminals; 
the indication should be about 11 per cent 
too high. 

As was noted in the previous installment, 
ohmmeters are usually peaked at center 
seale, common ranges being 45,000 ohms, 
4,500 ohms and 450 ohms. Using a O-1 ma. 
meter, the former calls for a 45-volt battery 
and total series resistance of 45,000 ohms. 
For the second, both values are divided by 
ten. To divide again by ten in order to 
achieve the third range would seemingly 
call for a .45-volt battery. Since there is no 


COPPER WIRE TABLE 


OHMS PER FOOT 


For portability the high-ohms range has been 
omitted, doing away with the 45-volt battery. 


reliable means for obtaining such a battery 
voltage, we must use a higher voltage and a 
higher full-scale current in order to maintain 
total series resistance of 450 ohms. Two 
methods of accomplishing this are shown in 
the diagrams. 

In the one on page 206 the meter is 
shunted to read 10 ma, full scale. Note the 
jumper from the 10 ma. shunt, R2, to posi- 
tion 13 on selector switch $1. When $3 is 
closed, a current of 10 ma. flows from the 
4.5-volt battery through R13 and the 
shunted meter. For measurements on the 
series-ohm ranges, R17 is set at zero and 
can therefore be disregarded, 

The second method for obtaining the 
lowest ohms range requires the addi- 
tion of just one resistor to the 4,500-ohm 
center-scale circuit. This is R19 in the two 
smaller diagrams; the 500-ohm unit shunts 
the 4,500-ohm resistance that is made up by 
adding 4,400 ohms to the approximately 
100-chm meter. Two things are accom- 
plished by R19: the reduction of the total 
circuit resistance from 4,500 to 450 ohms, 
and the by-passing around the meter of 
nine-tenths of the resulting increased cur- 
rent. 

If still lower ohms ranges are desired, the 
shunt ohmmeter is recommended in place of 
the series type. It is incorporated in the 
major diagram and will be discussed more 
fully in a forthcoming issue. 

TO BE CONTINUED 
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‘Scope Tubes Plug in. Removing 
the light shield on the face of this new RCA 
oscilloscope permits quick interchange of 
the cathode-ray tube through the front 
panel. Tubes with different degrees of 
phosphor persistence may be switched in a 
matter of seconds, thus giving the single 
oscilloscope greater versatility. 


Neon Lamp Measures Voltages. 
AC or DC voltages from approximately 65 
to 660 can be read directly on this miniature 
neon-glow meter. It is operated by turning 
the knob of the variable resistor until the 
neon glow is extinguished, whereupon the 
voltage is read directly on the scale. The 
tester, which is said to be accurate enough 
for most practical applications, is made by 
Industrial Devices, Inc., Edgewater, N. J. 
Bulb life is guaranteed for 10,000 hours of 
actual operation. 
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Tuner Brings in FM. A low-priced 
adapter which is said to convert any radio 
or amplifier for reception on the new 88 to 
108-me. FM band is being mass-produced 
by Pilot Radio Corporation, Long Island 
city, N.Y. The unit sells for about $30. It 
ins its own power supply and a built- 
in FM antenna. 


Tools Simplify Tube Handling. 
Two new devices will make miniature radio 
tubes easier to use. Because the fine-wire 
prongs of these tubes are so readily bent out 
of shape, it is often difficult to insert them 
properly in their sockets. The gadget shown 
at the left above solves this problem by 
aligning the prongs quickly and auto- 
matically. At the right is an extractor for 
hot or hard-to-reach tubes; the glass is 
gripped by a heat-resistant rubber cup in- 
side the aluminum shaft. 


Boy's Radio 
Lets Dad 
Enjoy Ihis 


By Clinton E. Clark 


EVERYONE in the family will enjoy this 
little two-tube headphone set. Junior 
can listen to all the programs especially 
meant for him, and Pop and Mom wi 
escape the nerve-shattering tommy guns 
and thundering herds, Pretuning makes 
things easy, for any young listener can turn 
on the switch and set the pointer knob to 
his choice of three stations. A four-position 
switch and one extra trimmer would adapt 
the set to cover all four major networks. Al- 
though the circuit is regenerative, pretun- 
ing eliminates the usual sque: 
Begin work on the chassis by drilling or 
punching two 1%” holes for the tube sockets. 
Then drill holes for mounting the line- 
dropping resistor 1” in front of the 12J5GT 
tube. This resistor must be above the 


chassis because it creates considerable heat. 
In the back of the chassis, drill three holes 


Pretune the set with a neutralizing tool or 
fa bakelite shaft ground to a screwdriver tip. 


for the phone jacks and line cord, protecting 
the latter with a rubber grommet. In the 
front, drill three evenly spaced holes for the 
switch, pilot light, and regeneration control. 
Drill three corresponding holes in the panel, 
plus a fourth for the selector switch. 

After the sockets, filter choke, and 
selenium rectifier have been mounted, the 
subchassis wiring may be started, taking 
the power-supply section first. If you have 
a meter, the DC voltage here should test 
approximately 100. Then install the fila- 
ment circuit, and determine the 580-ohm 
setting of the adjustable slide with an ohm 
meter. 

Mount two 1%” high standoff insulators 
2” apart on the left rear of the chassis top. 
These support the coil and tuning ca- 
pacitors, a soldering lug being used on the 
top of each to attach a length of stiff wire 
to which the condensers are soldered. The 
other ends of the condensers are brought to 


Subchassis wiring is comparatively simple. 
Test the various sections as you go along. 
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their respective positions on the tap switch. 
For this receiver, the coil is the type com- 
monly used on small TRF sets, the winding 
being a single layer. Remove the primary 
winding entirely 

Experimentation generally will show that 
the best position for making the cathode 
connection is near the bottom or ground 
end of the coil, To locate the exact posi- 
tion, probe with a needle or pin stuck into 
the eraser on the end of a pencil until you 
find where regeneration control R2 operates 
smoothly, Then make a soldered connec- 
tion. To adjust the tuning condensers, use 
a serviceman’s neutralizing tool, or, lacking 


is, a 4” length of bakelite shafting ground 
to a screwdriver tip. An outside antenna is 
desirable but not absolutely necessi 


UST OF PARTS 


. choke. 
€2, C3: 400-mmnf. trimmers, 
+ .00QL mtd, 

1 mf 


C8: .005 md. 
C10: dual 20-20-mfd,, 150-volt, electrolytic, 
Hi: 5 mex, 


2: 50,000-ohm pot. 
RS: 100,000 ohms. 


nd, 20-watts; adjustable 


SK: 75-ma. sele 
$1: Single-pole, 3-position selector switch, 
S2: SPST rotary switch. 


Simple 


SETSCREW 


Prysicat. abuse is a frequent cause of 


-pickup failure, This may be avoided 
installing a permanent-needle type of 
cartridge with a guard or by building a 
guard for your present pickup. 

An effective guard may be made from a 
h” by strip of shim brass .005” thick. 
Drill u ” hole in the center for the needle. 
Then bend the ends of the strip upward 
parallel to the needle, and finally, if the arm 
is the type at the left above, outward so that 
the ends may be fastened to the bolts that 
hold the cartridge in place. Drill holes to 
suit these bolts. Form the guard so the 
needle projects about 1/16”. 

Install a jeweled or other permanent 
needle and replace the thumbscrew with a 
setscrew, The arm need not be rebalanced 
as the weight of the brass strip is not suf- 
ficient to warrant it—Max AvTH. 
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Tagging Wires Saves Tim: 


Coxsienaute time may be saved and 
possible errors eliminated by using. price 
tags to mark the wires when making re- 
placement of radio parts. During reassem- 
bly, the tags will show exactly where each 
wire goes. By erasing the pencil marks, the 
tags may be used many times. Such tags 
are available at office supply stores. 


gon Like Dad’s. This coaster 
wagon, built by A. R. Barringer, of Ruth- 
Iowa, for his children, is’ pattemed 
after an actual farm trailer.’ Aside from a 
few bolts, the running gear was made from 


Spray Outfit Is Portable. Mounted 
on a frame of 1%” welded pipe fitted to two 
wheelbarrow wheels, this spray and grease 
outfit may be pulled anywhere behind a 
tractor, car, or truck. It sprays paint, pres- 
Jubricates farm machinery, and fills 

Built by Joseph E. Brassal, Jr., of 
Lockport, Ill., it includes an old street-car 
compressor of 3.2 cu, ft. capacity operated 
by a Déhp. gasoline engine by a belt drive, 
a 150-Ib. pressure tank, a grease can of 
0-Ib, capacity, and a spray gun. 


Shoving Things Around. This min- 
iature bulldozer was built by Jack Cromer, 
of Seattle, Wash. A control on the hood 
raises or lowers the blade. Inside controls 
operate the tracks, allowing them to be 
used in unison or separately for turning. 


va 


pieces of scrap iron, Radius rods cut from 


a model T Ford serve the same purpose on 
the wagon. The reach is adjustable as to 
length. Tie rods link the handle to the 
wheels. These and bearings were purchased. 


Sereen Built from PSM Plans. 
This screen was made by Walter J. Stanton, 
of Norfolk, Va., from plans published in 
Popular Science Monthly (Nov. '44, p. 
178), dimensions being suited to his fire- 
place. The silhouettes were cut from 25- 
gauge sheet metal. Black heat-resistant 
enamel was applied to the screen. 
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HOME 
EXPERIMENTS 


How and Why 
Things Balance 


Center of Oscillation, If you weight 
a curtain rod by winding wire around it near 
one end, will it be easier to balance ver- 
tically with the weighted end at the top or 
at the bottom? If you say the bottom, you 
are wrong, Although it is true that an ob- 
ject is more stable when its center of gravity 
is near the bottom, another factor comes 
into play in this case, 

Because the base is so small, the object 
so tall, and the support so unsteady, the 
rod will fall r tter which end is up. By 
putting the weight near the top, you shift 
the center of oscillation toward the top. This 
is the point on the rod that falls as if it were 
a free-falling body. Thus, if the weight is 
near the bottom, the rod will fall quickly, 
But if the center of oscillation is near the 
top, the rod will require longer to fall. It is 
therefore easier to balance the curtain rod 
with the weight at the top because you have 
™ time in which to check the fall when 
the rod begins to topple over. 
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scientific reason for the f 
more apt to fall when he trips than is a tall 
man, Because the man’s center of oscillation 
he 


is higher, he must fall farther. Hence, 
has more time to catch himself. 

You may demonstrate that the time 
quired for objects to fall depends upon their 
height by letting two rulers of different 
length fall at the same time. If both are of 
uniform cross section, the shorter will reach 
the table first, as at the far left 

But if the center of oscillation of the long- 
er is shifted to the bottom by weighting it, 
as in the other photo, it will fall as if it were 
the shorter ruler 


j 


mter of Percussion. In a uniform 
unweighted rod, the center of oscillation is 
about two-thirds the distance from the point 
of support. This center is also the center of 
percussion—the point at which, if struck, the 
rod will not transmit vibration to the sup: 
port. You ma as at the 
top, with a stick pivoted in the middle and 
at one end, the center pivot being just firm 


y demonstrate this, 


Ball Rolls Uphill. Because an object 
in unstable equilibrium constantly tries to 
lower its center of gravity, the ball above 
seems to roll uphill. The wide end of the 
V-shaped track is higher than the other. 
Placed at the narrow end, the ball rolls 
toward the higher because the spreading 
track allows it to lower its center of gravity 


enough to keep the outer half from drop- 
ping under its own weight. If you let th 
compound stick fall so it strikes a block two- 
thirds of the way from the end pivot, the 
joint will remain perfectly straight. How- 
ever, if the block is shifted inward or out- 
ward away from the center of percussion, 
the impact will cause it to buckle in the 
center, as in the lower photos. 


& 


: | 
Uphill or Down. A lead weight at- 
tached inside this box makes it roll either 
uphill or down—just as you choose. Secretly 
note where the weight is in relation to the 
design. To roll the box uphill, put it down 
with the weight on top slightly on the up- 
hill side. Keep the incline short so the box 
rolls only until the weight reaches bottom. 
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Knife-Edge Bandsaw Blade Cuts Rubber and Cork 


Two Special Gadgets Ease a 


Hen are two homemade gadgets that I 
have used for many years in my work as a 
plumber. They should also prove useful 
around the home when the need arises. 
The first is a basin overflow stop. When 
it is desired to use a plunger pump to clear 
a drain, the T-head of the bolt is inserted in 
the overflow opening, given a quarter turn, 
i 


the brass plate. 
opening, and the bie can produce ef- 
fective suction. 

Where there is more than one drain out- 
let, as in a double washtub, the second 
gadget comes into use. The hook is engaged 
under the crossbar in one drain outlet and 


Vanious uses may be found for a dis- 
carded bandsaw blade ground to a knife 
edge. It is particularly good for cutting 
such materials as sponge rubber and cork. 

For grinding, mount the blade on the 
saw, taking care that it is adequately ten- 
sioned and tracks properly. Any grinding 
wheel from %” to 1” wide that can be set 
on the table will do. Mount it to grind a 
bevel of approximately 10 deg. on each 
side of the blade. During the grinding, run 
ry of 500 to 600 feet 
ng, make a few 


per minute. 
passes with a fine oilstone. 


lumber’s Work 


‘ing nut 1s screwed dor With this 
seal is then possible to pump 
out the drain by using a plunger on the 
other outlet—H. A, Barsien, Sr, 


Swinging Door on Dog House Always Closes Again 


UPPER PIN lip FARTHER FROM EDGE 
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Tune are no springs on this small swing- 
ing door for a dog house, yet it always re- 
turns to the closed position after the dog 
passes in or out. 

The secret lies in the fact that the upper 
pin is %” farther from the edge of the door 
than the lower pin. Bush the holes that re- 
ceive the pins with metal tubing to prevent 
wear.—H. F, HacEtston. 


Suction Cups Prevent Tipping 
Suction cups screw- 


ed to small pieces of 
wood that are glued to 
the bottom of a dish * 
will prevent a small 
child from tipping it. 
A knife edge releases 
the cups. 


WHAT’S WRONG 


SANDING A CURVED EDGE 


Pasties require procedures quite un- 
like those used for other materials em- 
ployed by craftsmen. How many mis- 
takes can you spot here? There are three 
in storing, three in assembling, one in 
sanding, two in polishing. Check with 
the answers printed upside down below. 
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BUFFING COMPOUNDS 
POLISHING MATERIALS 
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Phonograph Alarm Wakes Sleeper Up to Music 


Music has charms to soothe the savage 
breast—particularly in the morning. Hence, 
with a soothing melody. 

Each night, I wind my phonograph and 
rest the tone arm on a favorite record, Then 
I slip a sewing needle under the felt of the 
turntable, slip over it a paper clip tied to a 
piece of string, tie the string to the wind - 
key of a silenced alarm clock, tie a second 
clip to another string, slip it over the start- 
ing lever, and tie this string also to the wind 
key. 

In the morning when the alarm key un- 
winds, the starting lever is released, and the 
other string gives a tug to help start the 
tumtable.—G. E. Harrixcton. 
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Ivay process of making sodium c 


» demonstrated by leading ca 
ning a strong 


tion of am hydroxide saturated 
table salt. Sodium bicarbonate precipitate 
tube. He anges to the carbona 


Sodium Carbonate 
Earns Its Salt 


By Kenneth M. Swezey 


EXT to sodium chloride (common table 

salt), sodium carbonate is the most 
widely used of all sodium compounds. More 
than 1,500,000 tons are consumed yearly in 
the United States as the starting point for 
compounding other sodium chemicals. An 
equal amount is used each year to make 
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glass, soap, cleaning compounds, paper, and 
leather, to soften water, and to help refine 
oil. Common washing soda is a crystallized 
form consisting of 10 molecules of water to 
1 of carbonate. 

Crude sodium carbonate is called “soda 
ash” because until about the end of the 18th 
Century it was made entirely by burning 
seaweed. Obtained from that source, the 


chemical naturally was expensive—as were 
the glass, soap, and other products made 
from it. In an effort to reduce the cost, the 
French Academy offered a substantial fi- 
naneial prize to anyone who could make 
sodium carbonate cheaply from salt 

Nicholas LeBlanc, an apothecary, solved 
the problem. By his process, sodium chlor- 
ide is first reacted with sulphuric acid to 
form sodium sulphate. Heated with coke, 
this changes to sodium sulphide. Finally, a 
reaction between sodium sulphide and cal- 
cium carbonate gives sodium carbonate. 

The LeBlanc method went unchallenged 
until 1863, when the Belgian chemist Emest 
Solvay introduced his famous ammonia- 
soda process, now used to produce 90 per- 
cent of all sodium carbonate that is made. 
The Solvay process is an outstanding ex- 
ample of a complex reaction in which all 
the by-products are either re-used or sold. 

In practice, a saturated solution of salt is 
treated with ammonia and carbon dioxide. 
Ammonium bicarbonate forms, but this im- 
mediately reacts with the salt, producing 
sodium bicarbonate. As the latter chemical 
yy slightly soluble in the brine, it pre- 
cipitates out. Removed by filtering, the 
bicarbonate is dried and then heated to 
change it into the carbonate. Ammonia and 
part of the carbon dioxide are recovered 
for use The by-product, calcium 
chloride, is used as a drying agent, to settle 
highway dust, and as a refrigerating fluid. 

You can demonstrate this process with 
table salt, concentrated ammonium hydrex- 
ide, marble chips, hydrochloric acid, and 
calcium hydroxide (slaked lime) 

Dissolve all the salt you can in 10 ml. of 
28-percent ammonium hydroxide solution, 
filter out any excess salt, and pour the clear 
solution into a test tube. Provide the tube 
with a one-hole stopper that has a glass 
outlet tube in it. Then set up a carbon 
dioxide generator. This consists of a flask 
with a two-hole stopper. In one hole, insert 
a thistle tube that reaches almost to the bot- 
tom of the flask. In the other, place a short 
delivery tube. Sprinkle some marble chips 
over the bottom of the flask and cover with 
about 4” of water. This done, start the 
generator by pouring a little concentrated 
hydrochloric acid into the thistle tube. After 
allowing the gas to bubble for several min- 
utes to drive the air out of the flask, connect 
the generator and the test tube with a 
length of rubber tubing. 

At first, stopper the test tube lightly so 


Bits of dry ice shaken in a strong solution of 
ammonium hydroxide saturated with table salt 
will also yield sodium bicarbonate. This may 
then be changed into the carbonate as below. 


= 
RF] 
Sodium bicarbonate precipitated in the flask 
at the top of the page or the tube opposite 
is filtered out. It then should be washed with 
small quantities of ice water, as seen above, 


After drying, heat the sodium bicarbonate in 
a porcelain crucible, This turns it into the 
carbonate. A drop of limewater held over the 
crucible proves carbon dioxide is given off. 


p roar DIT 


NovEns 


‘Two common forms of sodium carbonate are 
seen here, At the left is soda ash, a grayish- 


that air is driven out, Then stopper tightly 
d shake vigorously. The fact that the 
carbon dioxide is under slight pressure helps 
it react with the solution. When the rising 
liquid reaches the thistle, loosen the test- 
tube stopper slightly to reduce the pressure. 
Since the reaction produces heat, cool the 
test tube between shakings by immersing 
it in cold water. 

Within a few minutes, a heavy white 
precipitate of sodium bicarbonate will form 
in the tube. Separate this from the solution 
by filtering. Then, to remove traces of am- 
monium chloride, wash it in the filter by 
pouring a succession of very small portions 
of ice water through it 

If solid carbon dioxide, or “dry ice,” is 
available, the sodium bicarbonate can be 
made even more simply. Drop a few small 
pieces into a flask that contains the solution 
of ammonium hydroxide saturated with salt. 
Then shake the flask, holding it in the palm 
of one hand and closing the mouth with the 
other, Lift the upper hand occasionally to 
prevent too high a pressure. When the 
sodium bicarbonate precipitates, filter and 
wash it as described before. You then are 
ready to change the bicarbonate into the 
carbonate. 

Although great quantities of sodium bi- 
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white powder. Washing soda, right, is a crystal- 
line form, each molecule having 10 of water. 


carbonate (ordinary baking soda) are used 
in making baking powders, in medicines, 
and as a source of carbon dioxide in fire ex: 
tinguishers, this product is usually not suf- 
ficiently pure when it comes from the 
ammonia-soda process. Nearly all of it, 
therefore, is transformed into sodium car: 
bonate by heating, or calcining—even though 
eventually some of it must be changed back. 

Commercially, the calcining is done in 
huge rotary furnaces, with the fires outside, 
but you can do it on a small scale in a 
porcelain crucible. First, dry the sodium 
bicarbonate between pieces of filter paper 
and finally in the air. Then, fill a crucible 
about one-fourth full and heat it rather 
strongly. While heating, hold over the 
crucible a glass rod with a drop of lime- 
water on its tip. The limewater will quickly 
turn milky, a test that carbon dioxide is be- 
ing given off. After being heated for several 
minutes, the bicarbonate will have tuned 
into the carbonate. 

One difference between sodium bicar- 
bonate and sodium carbonate may be shown 
by adding a few drops of phenolphthalein 
solution to a solution of each. By hydro- 
lyzing, or combining partly with water, to 
form sodium hydroxide, sodium carbonate 
reacts as a moderately strong alkali, turning 


the solution a deep pink. Except when 
heated, sodium bicarbonate scarcely hydro- 
lyzes. It produces only a faint colorati 

As already mentioned, the ammonia re- 
quired in the Solvay process may be used 
over and over again. Otherwise, the process 
would be a failure, for the ammonia needed 
to produce 1 Ib. of sodium carbonate costs 
more than the carbonate itself. How this 
gas can be removed from the ammonium 
chloride solution remaining after the sodium 
bicarbonate has been filtered off may be 
demonstrated by adding a little slaked lime. 
The reaction forms calcium chloride and 
ammonium hydroxide, and the ammonia, 
freed by heating, may be smelled by waft- 
ing the vapors toward your nose. 

Soda ash, the crude sodium carbonate of 
commerce,’ is a grayish-white powder. 
Washing soda is made by dissolving thi 
in water and then allowing the water to 
evaporate until crystals are formed. 

Caustic soda, or sodium hydroxide, is 
sometimes made from sodium carbonate by 
treating a solution of the carbonate with a 
solution of calcium hydroxide. You can do 
this yourself to see how it works. A white 
cloud of calcium carbonate will be precipi 
tated. The sodium hydroxide remains in 
solution, END 


ee 


One difference between sodium bicarbonate 
and carbonate is seen if phenolphthalein solu- 
tion, is added to a solution of each. Carbonate, a 
moderately strong alkali, tums a deep 
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Beswes holding its quota of cans, jars, 
and bottles, this handy kitchen cabinet has 
a tilting vegetable bin that can be opened 
or shut with one hand, stays in either posi- 
tion, and lifts out for cleaning. 

‘The cupboard shown was built from part 
of an old bookcase. You can start from 
scratch, though, by nailing together 10” 


Clip Holds Appliance Plug 


Ir 4 plug must be detached from a wall 
socket when an electrical appliance is not in 
use, this clip will make it unnecessary to 
stoop down each time you want to use the 
appliance. Notch a piece of metal to re- 
ceive the cord, bend to a 90-degree angle, 
drill a hole, and mount on the socket plate 
by the plate screw.—W. B. Eacan. 
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Kitchen Cupboard Has Disappearing Vegetable Bin 


boards into bookcase form with butt joints. 
Since a kitchen piece is usually enameled, 
old or knotty lumber will serve. Nail \” 
plywood or wallboard on the back. Grooves 
for the sliding doors can be plowed with a 
rabbet plane, built up on the edges of the 
horizontal boards by nailing on first a nar- 
row and then a wider strip, or formed by 
bradding quarter-round molding to the un- 
derside of the top board and the top of the 
lower board. Make the door panels of such 
a size that they can be raised in the top 
groove and lifted out for cleaning. 

For sturdiness, the bin should be assem- 
bled with glue and wood screws. It pivots 
‘on two dowels set in the ends of the cabinet 
3” from the front edge. The dowels seat in 
notches cut in the endpieces of the bin, as 
seen in the photo at the left above. The 
extra holes are for ventilation; similar ones 
should be bored in the 

When in, the bin rests on two blocks be- 
hind the pivot pins. When pulled open, it 
is stopped by the sloping cross member set 
in solidly below the shelf—R. Horroucn. 


Jar Stores Composition Wood 


Pxastic composition wood bought in cans 
usually dries out no matter how tightly the 
top is pressed on. As a solution, I now store 
the can inside a large-mouth glass jar with 
a serew top, turning down the top against a 
gasket made from oiled paper. Stored in 
this way, plastic comvosition wood remains 
moist for many months.—A. S. JAMIESON. 


Workbench Trough Is Handy 


Ser in a recess cut into the corner of the 
workbench, a metal trough will be found 
convenient as an ash tray or to hold small 
parts, One of the troughs used on sliding 
doors is good for this.-FHaxk SHORE, 


Test Tubes May Be Repaired 


Test tubes that have broken near the top 
may be returned to use by the method il- 
strated below. First, heat the jagged 
and flare them out by pressing with 
eather-punch blade of an old jackknife 
or a similar instrument, 

After this, heat each sharp point to an 
orange color and trim off with an old pair 
of scissors. Finally, turn a bead with the 
punch blade, and fire-polish. It is not nee- 
essary that either the knife or ors be 
hot as the glass, although a cleaner job can 
be done if the tools are heated to some 
extent.—Joun L. Srowy 


pring Keeps T-Square Square 


Any T-square can be converted into a 
parallel ruler with the attachment illus- 
trated at the right. It also allows a drafts- 
man to have both hands free, for the T- 
square is held firmly against the board. 

It may be made from light wood, metal, 
or plastic, the dimensions being suited to 
the thickness and width of the particular T- 
square. In one piece, cut a groove as wide 
as the blade of the square, but not quite as 
deep. To the other piece, attach a short 
length of 1/32” spring stock. Bolt the two 
pieces over the blade.—Josern F. Gnece. 


Fan Heats Coal Range Quickly 


Tue coal range in the kitchen of our 
country house did not draw well, probably 
because the chimney is a bit too low. Some 
sort of forced-draft system was obviously 
the answer, but since the house is not elec- 
trified and I couldn't locate a satisfactory 
6-volt blower, I was stumped for a time. 
Finally I hit upon the idea of taking the fan 
and motor from an old car heater, Con- 
nected by a tin can to a hole cut in the ash 
pit and powered by our radio storage bat- 
tery, this rig now quickly makes the stove 
top red hot or brings the oven to baking 
temperature—E. V, Cout.ass. 
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Those old plugs may catch more fish if their 
red heads are brightened up a bit. Try a dab 


ae 


of polish on some of the duds that never did 
catch on, It could be all they really needed. 


Handy Nail-Polish tints 


N THE beautiful hands of a woman or 

in the skilled hands of a man, nail 
polish can be one of the most useful as well 
as decorative of household items. In addi- 
tion to the colorless variety and the myriad 
shades of red, it comes in blue, green, and 
other colors. Try it as a touch-up enamel on 
cannisters, cord pulls, kitchen clocks, and 
knickknacks. If you have the skill and a 
fine brush, you can work up some pleasant 
designs for your glassware and ashtrays. 


A new note in sportswear. You can give the 
frames of your old sun glasses a real lift with 
a coat of dark red or blue lacquer. Earpieces 
may be the same or a different color. 
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Nail enamel dries quickly and you don't 
have to be afraid of making mistakes; if you 
do, just trot out the polish remover and try 
again. Soap, water, and alcohol normally 
do not affect it, but where it will be subject 
to hard wear, an extra sealing coat is recom- 
mended. If you want a few tips on how to 
use it, take a look at these pictorial sugges- 
tions by F. Brady and Kenneth Murray, You 
will find that nail polish adheres well to 
practically any dry surface. 


e. 


Feeding bowls for your pet can be decorated 
with good effect, and if you have more than 
one animal to take care of, there's nothin; 
like labeling dishes to keep’ them separated. 


1e individually labeled 


Guests will appreei 
get switched around. 


party glasses that wi 


For sealing important letters, try a dab of 
thick nail polish in place of sealing wax. It 
doesn’t have to be warmed in a flame, i 

ible when dry, and adheres as 


ens and 


may be applied to fountain 
personal possessions . with _pol 


masking tape. Cut the letters carefully 
razor blade, and apply two coats of lacquer. 


Marking cocktail ingredients on the outside of 
the shaker makes a perfect round every time, 


Locate favorite stations on a radio dial with 
arrows painted between convergent cellulose- 
tape masks. Don't use remover if the original 
lettering ison the front of the dial: window. 


To warn you and others against touching high- 
voltage leads, mark danger points in red d 
installation. You can also. use nail polis 


identify terminals in a radio chassis. 
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Grain Unloaded by Power. De- 
signed to fit all 38” wagon’beds, an unloader 
made by Piper-Odell, of Princeton, Ill., in- 
cludes a V-type false bottom with an auger 
running its entire length. A direct drive from 
the tractor power take-off turns this augur, 
which in turn drives another auger in the 
elevator tube. The unit is removable so the 
wagon may be used for other farm work. 


t 


Tractor Built at Home. Powered 
by a 60-hp. Jeep engine, this 1,600-Ib. trac- 
tor was designed and built by Russell Pick- 
ering and his son, of Bryan, Ohio. Built on a 
bolted frame of 4” and 5” channel iron, it 
has a standard Willys transmission with a 
4-to-1 ratio, and a chain and sprocket be- 
tween the transmission and drive shaft. A 
1940 Ford truck rear end is also used, with 
hydraulic foot brakes and an individual me- 
chanical brake for each rear wheel. 


ory: 
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mS rae ye J 
Seat Remains Level. Sideways 
swivel action keeps this tractor seat level 
and the operator on an even keel on a steep 
hillside. In addition, a hydraulic cylinder 
and adjustable spring provide cushioning ac- 
tion in the up-and-down plane. Called the 
Joy Rider, the seat is a product of the 
Fleischer-Schmid Corporation, of Columbus, 
Neb. It sells for about $10, 


i Bt — rears | 


Popeorn Pops Better. Experi- 
menters at Michigan State College hi 
found that popcorn kernels must contain just 
a certain amount of moisture to pop satis- 
factorily. The correct amount can be ob- 
tained by a simple trick. For 1 Ib. of pop- 
corn, dissolve all the salt you can in 1 oz. of 
water. Soak up this with strips of paper tow- 
eling, scatter the strips through the pop- 
corn, and seal in a jar for 10 days. The salt 
gives off or absorbs moisture as needed. 


: why your dime buys more 


with Ray-0-Vac EG 


7 It has as much or more POWER _ It guarantees your flashlight 
than ANY flashlight battery! against corrosion or swelling! 


1)Nt retains that POWER longer It 
~ stays fresh for years and years! 


> W's steel clad! 


<P It gives light when you need it! GI's LEAKPROOF! 


Giller Aristocrat One-Piece 
Razor, gold-placed, with case 
and ten Gillewe Blue Blades: 


gin 
Sad Sie" Gilete Blue Bindes 


: $377 


=o iad 


O. save time and shave 
with utmost comfort and 
convenience, get a Gillette 
One-Piece Razor. There's 
nothing to take apart or put 
together. You change blades 
in jiffy: Twist the razor 
opens. Twist again... your 
de is locked in shaving 


position. To clean both razor and blade \ 
just loosen the holder, rinse and shake. 
See the Gillette Aristocrat and Gillette 
Milord One-Piece Razors. They're the 
finestshaving instruments money can buy. 
Either will give you years of satisfaction. 


Gilette Safety Razor Company + Boston 6, Mass. 
looksyare: feelsyanr: besyarr: 


use >_ Gillette Blue Blades 
the SHARPEST edges ever honed 


‘Copyright. 9, by Gilete Satoty Razor Cox 


It projects 
bright images 


and it 
costs 


only 
$27.50 


THE NEW KODASLIDE PROJECTOR, MODEL 1A 


It’s simple to operate, easy to store, 
Lumenized Optical System—boosts screen 
brilliance 50%; Kodak Projection Ektanon 
Lens 4-inch f/3.5 — easily focused, needle- 
sharp; Heat-absorbing Glass—protects 
transparencies from overheating; 150-Watt 
Lamp—throws plenty of light across aver- 


For that “prof I touch” use the 
Kopastine Cuancer, illustrated above. 
One slide follows smoothly right after 
another. The changer does the work...you 
just push the plunger for the next slide. 
‘The screen is darkened while slides are 
being changed. One loading shows up to 
46 cardboard slides. 


Visit your nearest Kodak dealer for a demonstration 


Eastman Kodak Company, Rochester 4, N. Y. 
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“Half the fun and twice the 
success” come from having 


the RIGHT T00 
for the JOB 


Cage Ends Tire Hazard 


Ir THE retaining ring blows off that tire 
being inflated above, the man is protected 
by a safety cage of two-inch steel tubing de- 
signed by the Firestone Tire and Rubber 
Co., of Akron, O, Weighing 425 Ib., the 
INicuotson strives to make fun and success cage handles tires up to 12 by 24 inches. 
a certainty so far as working with files is 

concerned. For there are more than 3000 
kinds, cuts and sizes in the Nicholson and 
Black Diamond their uses ranging 
from battleship building to watchmaking. 


Of course, you don't have to have them 
all. A kit of Nicholson X.I Pattern 
Files; a few well-chosen ecial Purpose 
Files (some being of exclusive, patented 
Nicholson design) ; and a modest assortment 
of Regular Purpose types... such a variety 
con ites a well-balanced complement of 
files for the average home workshop. Good 
hardware houses can advise you and supply 
you with the right files for your needs, Send 
for “File Filosophy,” famous Nicholson 48 
page book on kinds, use and care of files, Base Levels Ladder 


Sreapyinc a shaky ladder is easy with 
NICHOLSON FILE CO. | this attachable base, consisting of an alumi- 
19 Acorn Stu Providence 1, Ret. “4 num truss joined to a steel-pipe half circle 


oe. 
: 


| schasnimmntaiiliuaaiehiind that automatically slides to level the ladder 


on an uneven surface. Carborundum shoes 
H oO L Sol on ball-and-socket joints at the ends of the 

| pipe assure a firm ground grip. Produced 
by Akron Steel and Sales, Inc., of Akron, 


| O,, the base is locked securely in place by 
| the weight of the ladder. 
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Dependable 


CHAMPION 


AMERICA'S FAVORITE SPARK PLUG 


Dependable Champion Spark Plugs will give you sparkling 
performance in cider season as in every season. But the first FOLLOW THE EXPERTS 
few crisp days of Fall should be a reminder to you that your 

spark plugs should be serviced. If you find that new ones are DEMAND NEW DEPENDABLE 


needed, be sure to ask for dependable Champions—America’s 
Favorite Spark Plug for every engine. 
Champion Spark Plug Company, Toledo 1, Ohio. 


CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL . . . Harry Wismer's fost sportscost every Friday night, over the ABC network 
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Get Set for the BEST SHOP 
With These tine tla» 
lila. ltl, 


6-10” LATHES 
DRILL PRESSES $104.75 and up 
$53.50 and up “ 


INDUSTRIAL PRECISION for a home hobby 
shop — that’s the goal of many a man. Today, it 
can be realized. Atlas precision metal working 
tools, built to industrial qu: standards, will 
add to your shop's usefulness, save on home equip- 
ment repairs, and save on many types of home 
furnishings. 

Tools for YOU, Incorporated 

If your shop interest is profit-wise — for business 

development — Atlas tools provide ideal research 
and production equipment. Whatever the products 
or projects you have in mind, these compact, pre- 
cise tools will handle your work to perfection. 

Built for Lifetime Service 
Atlas tools are industrially engineered to give 
you a lifetime of usefulness. See your Atlas dis- 
tributor today or write for his name. He'll gladly 
help you start your metal-working shop this Fall. 


Y ATLAS PRESS CO. 
1155 WN. Pitcher Street 
KALAMAZOO MICHIGAN 


MILLING MACHINES 
$285.00 ond up 


7 
[ATLAS PRESS COMPANY 


1155 N. Piteher St 
Kindly send ¥°% 
terested in 

Snel Shopee 


ye 


10” SAWS 
$97.50 


ALL PRICES F.0.8. KALAMAZOO, LESS MOTOR 
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YEARS of YOUR LIFE! 
and POWER KING TOOLS 


PK 

= "08" TILT/ARBOR 

t TABLE SAWS - 
$37.75 4 


and up . 


PK 
15” JIG SAW 
$29.75 


NOW every home shop owner can afford 

to equip with power cools. Furniture, cup- 

boards, cabinets, toys, shelves... . anything 

in wood that you want co make... can be 

handled in shore order, at a fraction of 
the cost when bought outside. 

A New Idea for Home Shops 

PK tools are designed for men who 

home shop as a hobby... but 

ical about it, too. They give you 

the basic ruggedness, accuracy, and capa- 


city you need for your various projects... PK SPINDLE 
yet are priced so you can equip with the PK BAND SAW SHAPER 
full range of Power King tools within the $75.00 $42.75 


cost formerly required for but two of 
three machines. 
Sensatior Values 


You'll quickly recognize the quality PK own 
construction of Power King tools— and SOINTER 
be proud to have them in your shop. Ask PLANER 
your nearest Power King dealer (name sent $39.75 


‘on request) to show you the tools chat are 
ready for you right now. 

ge 

Gey POWER KING TOOL CORP. 
| <Low) 1135 CLEVELAND ST., WARSAW, IND. 
Division of ATLAS PRESS CO. 


FREE LITERATURE 


PORATION 
KING em sansa, 0 soi 


ees f 
sna il 

Whe tans Sore Sc pine eee 

yess 12" Pen thes: 

1 6 ete a 

PK 97-12” — © aane ood 

WOOD LATHES 1 sorts 

$35.00 and up B eyy, sv —— 


ALU PRICES F.0.8. WARSAW, LESS MOTOR 
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[Z5" rd more accuracy without winding 


: 
(Gctie ininies 


THE WORLD'S MOST CAREFREE WATCH 


CROTON AQUAMATIC 


You're always on time because you don’t wind 
your watch! Your Croton Aquamatic keeps itself 
wound just right, by the ordinary motions of 
your wrist. It can’t run down, can’t overwind. It 
keeps better time — 18.5% better time® than 
famous hand-wound watches. The Croton Aqua- 
matic quietly and efficiently tends to its own 
business, while you go about yours. A wonderful 
idea for a wonderful gift — or for yourself. Made 
only by Croton — famous since 1878. 


"AQUAMATIC SHEDS WATER LIKE A DUCK! 


Handine,sevicable~ the Agena i certied 

ttre ore t gu to yout ewer, by United 

‘States Testing Co. Inc, Just make sure only your 

== Croton dealer opens, closes and services your watch. 

Onker Teun = depot, shock rean the da 

easy to read in the dark, the glass crystal can’t sbatter! 
Only $57.50, Incadiog Soe tax. 

je eaigras 

wants abe 

7 tent Wack oe, Bs 


Sonesta Waste for ee 
a {© 1047 Croton Watch Co., Ine, 


aeW. 490 8 


Exposure Meter 
phe die fees’ 


Toker the “guess” out of color 
shots, movies, stills. Makes sure 
of correct exposure for perfect 
pictures. Easy to use. Accurate. 
Sturdy. Dependable. An all- 
year gift! 

NEW Deluxe Type PR-1 


Eved mi 
68 PS NORTH 4th ST., COLUMBUS, 0. 


SHOVELS SNOW, SAWS WOOD 
PLOWS and CULTIVATES 

SHAW DU-ALL and ¢,), 
= ——_________ 


These rugged walking and riding trac- 
tors pay their way the year ‘round. 
Plows, discs, harrows, hauls, operates 
lawn mower, cutter bar, spray, bull- 
dozes, plows snow, runs wood saw 
and other belt machinery. 
Ideal for small farms, orchards, 
truck gardens, poultry farms, golf 
courses and estates. 
Easy to change attachments with im- 
proved Jiffy Hitch. Patented tool con- 
trol allows quick adjustment for wide 
hills or crooked rows. Sturdy, extra- 
strength construction means low up- 
keep cost. Operates for only a few 
cents an hour. 
LOW FACTORY PRICES 


3S 


a “Peppy Pal”. Write for 


EE folders and price list. 
5711 FRONT ST., GALESBURG, KAN. 


or Double-Your-Money-Back 


Don’t sit out in the cold, grinding down your battery 
and warming up your temper. Start fast—with Casite. 
It retards congealing of oil . . . lets the motor spin over 
rapidly . . . guarantees quick starting no matter how 
cold the ‘a smoother per- 
formance all the time, because it improves lubrication 
and reduces engine wear. Get Casite at your service 
station, garage or car dealer's today. Thi 
ration, Hastings, Michigan, and the Casite Division, 
Hastings Ltd., Toronto. 


Sasite Corpo- 


75° 


A PINT 


CLEANS MOTORS 
KEEps moTORS. CLEay 
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Perfection keeps your home 
‘automatically warm throughout 
the night. Just a turn of the dial 
assures summer comfort for winter 
‘mornings . . . all over the house! 


There’s “Winter-Morning” Warmth 


with PERFECTION oi Burning Heaters! 


—plus these other advantages— 


Uaitorn Pleat — quick eadissing 20d cisculating warmth, always there, day of night, when 
and where you want it. 


Aratomatte Cotto —yox cas vave folly automatic operation with an outside fuel supply 


tank and Accessory No. 12. 


Clean Burning —soor-tree, smokes, olortrce, result of 


‘advanced Perfection engineering over the years. 


Blower -sddirion of Blower No. 24 will carry heat to far corners 
and other rooms. 


Qua Operation - silent servant producing the quick, clean 
comfort of better living. 

and —no coal to carry, no fires to build, no ashes to empty, no 
soot-streaked walls to clean! 


PERFECTION, 


Firelight Portable 
Model. 750 for The World's Largest Manufacturers of Oil Burning Appliances for the Home 


Sipot” bestia 
ipot" pestis pEREECTION STOVE COMPANY + 7898-C PLATT AVENUE + CLEVELAND 4, OHIO 
‘Atlona « Cleveland * Chicago * Jersey City + Konsos City * Ooklond « St. Pou! 


Teanboe Model 
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oe with 
a rgus 21 


No matter what kind of pictures you like 
to take—fast-action, panoramas, people or 
pups—“Markfinder” is the one camera 
sight that assures accurate aiming, per- 
fect framing, better pictures all the time. 
Argus 21 with “Markfinder” is the candid 


camera you won't want to miss, because 
it is the camera that won't let you miss. 
See Argus 21 with “Markfinder” at your 
favorite camera dealer's today. 


ARGUS, INCORPORATED 
ANN ARBOR, MICHIGAN 


FASTER!—""Morkfinder" center crossmark lines up sub= 
ject fost ond keeps you with it for better action shots. 


MORE!—You see more with "Markfinder”, because area 
covered is 25% more than oppears on film. Improves, 
composition. 

EXACTLY !—You see exoctly whot your lens “sees" when, 
you use Model 21 with "Morkfinder"” so you know you 
always get o better picture. 


ONLY ARGUS HAS “MARKFINDER” 
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PICTOREEL 
HOME MOVIE HITS 


YOU CAN OWN! 


GOOD NEWS FOR PROJECTOR OWNERS! 


DEVIL 
DRIVERS 


Auto-racing thrills of ten films in one! Swerving 
juggernauts...fearless drivers...in roaring races 
over world-famed tracks. Smash thrills of the 
Indianapolis meet! (No. 123) 


F) BUCK CHEEZER 


Whiz out to the moon 
EY \ in Buck Cheezer's 25th 
fe Century rocket-plane. 
Chucklefilled comedy amid the planets! (No. 116) 


UNDERWATER 


Revealing show of 
underwater beauty and 
sport! See archery, 


Bo oS 
filmed so perfectly you'll 
at miracles of (No. 130) 


‘Your deluxe new PICTOREEL 
catalog of sound and silent home 
1S movies is reody. Send for itt 


Please send the home-movies checked below. 
T enclose remittance 0 Send COD. 


PICTORIAL FILMS, | 


ADISON AVE. NEW 
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TABLE SAW ATTACHMENTS 
fit any saw... 
SHAPER 


Sts 


jack Cuerentee’ these ettackments 


(inetading Pretent) 


ishing boat can be assembled 
fools. Kit 


speci ‘complete including all hardware, 


2 ‘re 
aint, and ete. Send for free folde 
TAFT MARINE WOODCRAFT 

39th Ave, NE. ‘Minneapolis 13, Minn. 


in 8s, without forms or 


Dept. K 636 


i 4 | The longer firing f i The shone fring 
tip. of this plug Tip. of, this plug 
Hot dissipores heot Cid dissipates. heat 


slowly ond oper rapidly ond oper 
Sates aro rela: 


Are your plugs wasting plug 4 gisevsstecy plug ‘gag isn lew em 
time and money? mou ae 


Stop-ond-ge driv. | speeds 
The right type of spark 


ing and slow mnaeee 2 
speeds require 
this type of 


plug will save you t "2 spork plug Spark’ plug. 
and money. Plugs which * 
are faulty and mis-fire . ff 


waste as high as 10 per cent 
of your fuel, according to 
id hard-to-start 
engines can lose valuable 
time. Check all your spark 
plugs regularly to make 
sure you have the right 
plugs for your engines. 


kit..omly 10¢! 


Auto-Lite “Plug-Chek” Kit 
quickly helps you find spark 
plugs that are causing trouble. 
All you do is match plugs with 

Q_ Pictures on the “Plug-Chek” 

Indicator—each example 
refers to a page in the 
“Plug-Chek” Data Book 
thatshows you whattodo. 
= . that sh yhattod 


0 Hot * Normal * Too Cold * 
f spark plug firing tips If spark plugs look like If spark plug firing tips 


ore fuied ot bilstered, this they ore of correct show deposits of carbon 
vgs are operating too heat crore wet with ol, ph 
Fot’and may be caus. Auto fuse 
ing lose of power ond Kit rg 

domeging spark knock. your spark plugs. 


X iRcouse tese itfeatra 7 THE ELECTRIC AUTO-LITE COMPANY | 
Department PS2, Toledo 1, Ohio 


tions are not in full 
Enclosed find ten cents for the Auto-tite “Plug-Chek’* 

ae abe eed aka Kit, thot inclodes, both the “Plug-Chek”” Indicator 

rately reproduce the ‘ond Dato Book. 1 


‘actual firing tip oppeor- Nome. oa 


cence, For accurate, full SPARK PLUGS 2 | 


color reproduction, mail 


the coupon. 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


New Automatic Device Provides 
Up-to-the-Minute Visual Record 


The new CHART-O-MATIC provides an instant visual rec- 
ord of all production, shipments, purchases, absenteeism, etc. 
s inventory surpluses. Guides purchasing department 

ie 


giving constant picture of all parts and supplies on hand. 
Requisitions can be made direct from chart. Information from 
all departments transmitted to operator by Telautograph per- 
mits instant recording on CHART-O-MATIC. Does away 
with big wall charts and card-systems and tedious, time- 
consuming search for data that is often far from current. With 
the CHART-O-MATIC, the complete activities of the entire 
plant can be determined in an instant. 
The entire unit is easily portable and operates from 110 volts 
current. Chart rotates in either direction by finger-tip control. 
Speed may be governed by rheostat. 
New devices are proving their worth in saving time and 
reducing nervous tension on the job. And modern plants 
throughout America are finding that chewing gum on the job 
helps relieve monotony and helps to keep workers alert. 
That is why more plants every day are making Wrigley’s 
Spearmint Gum available to their employees. 

Complete details may be obtained from Spiral Mfg. Corporation, 

|. Kilbourn Avenue, Chicago 41, inois. 
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The New Char-O-Matie 


AMAZE YOURSELF as our “guest”...with this 
CONTRASTING DEMONSTRATION on your own car 


/ 


CLEAR ~ FLEX vA OLD BLADE 
CLEARS! /MEARS 


? ——— || i — 


Prove that your WINDSHIELD . . like all others ... has LOW SPOTS ... hard to wipe clearly... using ANYTHING BUT the NEW... 


ANco' CLEAR-FLEX’ winoswiew wirer BLave 


END VIEW 


Pats, Pending 


o EAD-LOCKERt 
ee CAN'T FALL OFF— 
CAN'T BLOW OFF 


FLEXES TO CLEAR THE LOW SPOTS 

m fully to all windshield surface irregularities. Even wipes 
ds. Keeps clear those annoying hard-to-reach low spots common to all FLAT 
«+ WITHGUT, HELP ~~. Blinding road muck - 5» Slapped against your wind: 
‘ passing cars. CLEARFLEX already has engineering approval tor 
6 of Ngn-grade ‘care. 


COSTS LESS TO USE 


CLEAR-PLEX ECONOMY REFILLS quickly MAKE LIKE NEW... at your gos pump... when rubber finally 
becomes worn or damaged. Holder OUTLASTS your CAR. 


YOU WIN THIS WAY 
Simply ask your good gaspump man . . , nex! tine you buy que. - 10, install for you... quickly « out on 
the driver's half of your windshield... . one ANGO Clear-Plex Wiper Blade.» Deposit with’ Bim only Ue’ regular 
price. printed on its box. Keep your old Blade... it you like. 


THE CONTRAST TELLS 


Know CLEARFLEX . . . t 
uniformly all types ‘of cur 
windshield glass. Clears quick) 
shield... . from sloppy paveme! 
eriginal equipment on coming m 


Leave untouched the used Blade and Arm on your OTHER ANSO DEAD-LOCKER WIPER ARMS 
wiper shait.. until you compare it with CLEARFLEX 
Pettormance ; in the next storm! You are delighttully 3 7 aa 
Emased ;., by CLEAR FLEX: Eye-strain «. Jongled nerves Ss 
ce FILM FATIGUE... GONE! You enjoy at last the 
iolated comfort. « cnd added aatety  . » of crystal-clear Use CLEAR-FLEX Blade ONLY with 
ae mee the sturdy ANCO Dead-Locker Arm... 
YOUR MONEY BACK QUICKLY prvigad fred eye aah wie pod 
—IF YOU'LL TAKE IT! good wiper motor. Holds Blade true 
If you then are willing to part with your ANCO ClearFlex at correct pressure. If not now on 
Blade . . . the dealer who put it on for you is authorized ‘atk serviceman to install @ 
by us to remove it. . . put back your old Blade... and jore than 250,000 
refund pleasantly every cent you deposited for CLEARFLEX. ‘geod ges stations and service stores sell 
We protect him in that. Show him this ad. You risk no NCO BETTER Blodes ond Arms. 


money. Get yours today. Try it. Then make it a PAIR. 
May save you a costly smashup! 


Made by the makers of long-famous ANCO RAIN-MASTERt Blades and Arms . . . original 
equipment for years on DeLuxe models of high-grade cars. Your dealer knows ANCO. 
Trade Mark Reg. U. 8, Pat. Om, 


rade Mark of The Anderton Company 
Fair Trade Laws—ANCO 


THE ANvEeRSON COMPANY 


Established 1918 
GARY, INDIANA 
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PUMPS | 


Pulsing steadily, hundreds of times a 
your AC Fuel Pump is the strong, 
heart of your fuel system. It has gi ou 
long, faithful service because of its inbuilt 
quality and scientific design. 

You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with o 
new or rebuilt one. 


NOW! For Only 55° You ¥ 
can have an Amazing New / 


FLEXIBLE SHAFT TOOL 


with PENCIL-SIZE HANDPIECE 
leans, Mills Cars: 
ic 


F Grinds, Polishes, Sharpens, 


FOREDOM ELECTRIC CO. ADE 


Monvlocturers of Flexible Shalt Equipment for Home 
‘ond Industry For 2 


27 PARK PLACE 
MOTORS 


110 y, AC—Heavy Duty 
‘CONSTRUCTION 


MANUEL KLEIN: Hew one FRY: 


U. J. S. NAVY 7x50 


) BINOCULARS 


reat ouaaa cies 


tin 
ExceLLent CONDITION 
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A handgrinder that's 
really more than one tool! 


he Sensational New Dumore Duplex 


makes your work easier, faster and twice the fun! 


novenser 1947 241 


NOW TRY 
“Duntlers 


SWEEPING 


Reduce Germ 
Laden Dust 


Eliminate 
Sweeping Compound 


Dustless brushes used with Arbitrin sweep- 
ing fluid eliminate up to 97% of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoir in the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou- 
sands of schools, factories, offices, stores, 
and institutions. There is a Dustless brush 
to fit your needs. Write for sizes, styles 
and prices today. 


‘1 s 
\ Nome 
iy tt 
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12 West 13th Street, Indianapolis 2, Indiana 


AIRCOOLED DIESEL POWERED 
GENERATI 


G SET.. 


Saves as it Serves 


This 2,000 watt Sheppard unit delivers steady, dee 
Pendabie corrent for about 1¢ per K.W. hour. Powered 
by an aircooled Sheppard diesel, it operates on lows 
cost domestic furnace oil. 

It's the ideal power source for water systems, re- 
frigerators and home-lighting . .. or wherever eco 
omy is important without sacrificing dependability. 
‘Write for complete information—see how a Sheppard 
Diesel Generating set saves as it serves. 


MILLHOLLAND SCREW PRODUCTS CORPORATION 


r 
f 


Ever zip over a hill with the fresh 
morning air in your face, a compan 
ion clinging tight and happy laughter 
ringing in your ears? Ever feel the 
thrill of swinging down a beautiful 
country road on a swift, sleck Harley- 
Davidson that seems alive with power 
and anxious to go places? Ever hear 
the roar of races, hillclimbs and other 
spine-tingling events that only motor- 
cycling provides? Ever join a jolly 
= caravan of riders on a sight-seeing 
tour of scenic wonderlands, out-of- 
j way places, distant cities? If you 
haven't, you're missing the world’s 
‘est sport—motorcycling ! And it’s 
asy to enjoy... . easier to own a 
-Davidson than you think, See 
your dealer today. Mail coupon now! 


ay ditto 


phere, mosozines fl ed ; 
os ee iter on 1948 mode 
u : 

nd stories 
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city. 


Ome 
work 


nor PER? 


Here are two tools that 
belong on every bench. 


Better tools mean better work, greater 


At Your Local 
Hardware Deal 
Send for descriptive 
folder.Coupon below 
for your convenience. 
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—— 
WM.SCHOLLHORN CO., 


Sirs: Please send me your folder of 
BERNARD hand tools. 


—and more fun in the working. 


ne sess opr meee | 


! 
| 
| 
| 
a 


5 SuRPLus | 


SPUR GEAR 
HAND 


HOIST 


2s for 
hoist. Made by famous manu- 


facturer for Uncle Sam 


ing openings 
Rig it up yourself on wall, 
tripod or trolley, wher: 
ou want 10 lift oF pu 
freavy or bulky Toads, such as 
boats, outboards, stock 

ng too heavy to handle. 


Free i How To 
Use Ie 
c) LIMITED QUANTITY 


at never-again price oft 


Oo an 


IRELAND & VICE P. 0. Box 146-8, Auburn, N. Y. 


© HARDEN FASTER 
© SHRINK LESS 
@ STAY IN! 


ended: are waterproot, fire res 
‘Seven wood colo 


large tube of Wood 
lereating booklet. Write 


WOOD DOUGH ano SURFACING PUTTY 


NO WORKSHOP IS COMPLETELY EQUIPPED WITHOUT 


BOTH THESE TOOLS 


IVS BACK IMPROVED 
MOTO-SAW MOTO-TOOL 


rem buy the best! Oly 
{em buy the best Of 
Moto. Tool ‘aces about 

PM, “Che 
pced necessary to con: 
Serve ‘cutters, do ‘fine 
Work). “Owners ‘declare 
Soto-‘tool” the hanaest 
tool” inthe nome “or 
Shop 2" ‘find inew uses 
for it aay. 


7,200 strokes Per Minute 


gust GUIDE IT 


14 REASONS WHY MOTO- 
TOOL Is A BETTER BUY 


too) have fun 
with « Moto-Saw , . . it works more lke magic 
than any tool you ever saw! Takes no effort to 


run, no perceptible pressure to feed -- only & 
{rifle heavier than a hand scroll saw. and better 


2 
Cuts intricate scroll designs In’ medium-hard 
Biade holder faces biade 
g aldeways an well a5 
Mimit to length of 
stock it will cut ‘sto center of 19" 
Widths. Plug into ‘any’ 110-120 Volt, 50 or 60 
cycle alternating current outlet (does not op- 
hate on direct current}. See Dremel Moto-Saw 
At your dealer's, If he cannot supply you, use 
‘coupon below to order on 10 day, money-back 
trial 


tile Moto-Saw 
fhand saw a 
reer awited 


itgo- 
ing. - releasing stops it in- 
stanly. A. thrill, awaits you 
‘when you first feel the hang of 
Moto-Saw in your hand and 


sense Ite surge of precision 
power. Sturdily constructed 
only two moving parts ANTEE: Duy 
never needs olling requires 

no bench room or floor space 
‘Thousands of satisfied users 


DREMEL MFG. CO. DEPT. 127-L RACINE, WIS. 


uy you, USE THIS COUPON TO ORDER 
DREMEL MANUFACTURING CO. @ DEPT. 127 © «RACINE, WISCONSIN 


IF YOUR DEALER CANNOT SU 


C) Enclosed find § (Check or money order). Ship Items checked below at once Postpaid 
Enclosed find $2.00 aa part payment on items checked. Twill pay postman balance plus postage upon C.O.D. delivery. 
BMoto-Saw, with 3 blades [] Moto-Tool Kit No. 1,  Moto-Tool Kit No. 2, Universal Stand, $4.80 
$5.05 ‘$17.50 $23.50 CiShaping Table, $2.90 
<s++<-douen bidet [Model 1 Moto-Tool, D Model 2 Moto-Too!, DFree Catalon 
\(60e ver doz.) 8. ‘S160 
NAME. saeco ADDRESS... 
crry.. ZONE... « STATE. . 
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How would you like to build and 
own the “Sea Pup”? 


The "Sea Pup” is the 
first in a new series of 
boat plans, designed 
exclusively for Casco- 
phen by William F. Crosby, creator of the 
famous “Snipe” and “Seagull.” 

She can be rowed, sailed, or powered with 
a light outboard, She’s 12’ long, 4’544” beam, 
seats 2 to 4. 


And here’s the Pay-off! 


Plans for the “Sea Pup” retail at only $2.50 
a set and consist of 5 easy-to-read 24” x 30” 
blueprints. They include: Complete bill of 
materials and specifications for hull, hard- 
ware, rigging and fasteners... all lines and 
offsets, profiles and sections, construction 
plans and detail drawings. 

Exclusive of lumber, you can build the 
“Sea Pup” for about $50.00 including the 
price of the hardware, rigging, paint, glue, 
and equipment. 

Start now! Get the “Sea Pup” plans at your 
local marine supply dealer's. Or mail cou- 
pon today. 


CASEIN COMPANY OF AMERICA 
Dopt.PS17,350 


ae 


‘CASCOPHEN 


Durable Resin Glues for Boats 
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“You can really solder 
with a G-E Handy Iron” 


THAT'S what Mr. ReQua says 
about his G-E Handy iron. “It 
ives fast, continuous heat, lets 
me solder rapidly,” he states. 
“W's ideal for the average repair 
job cround the house. The more 
Fuse it, the more | like it.’ 
‘Mr. ReQua hes reason to like 
hhis Hondy iron. For it has some 
design os G-E industrial irons, 
yet is lightweight, easy to use, 
built to lost. See the G-E Handy 
iron at your dealer's today. 
ot have them 
giving us your 
dealer's name. Department 667-4, 
‘Apparatus Deportment, General 
Hectric Co, Schenectody, N.Y. George ReQua, 
Free: “How to solder” monvol hobby 


AtPaint, Hardware, Dept., 


Potent Cereals Co. Geneva, N. ¥. 


for this 


HOMECRAFT: 


11-inch 
Drill Press 


(Motor extra) 


popular. 
basic requirements of the home woodworker 
se, 70% a4 fe tal can 
Sista betel ee at 
Ba oe ee otis eee 

na 


of pride aad satisfac 
ing with your good-look- 
vent Momecraft 11-inch 
Catalog Sheets! Show 
ll Homecraft Power 


Toolt 


tools tht, raner ines Toolt and 
from 930.05 to £0 88 Seat to you tree. Use 
‘Vist your Nomecratt ‘coupon, foryoureoples, 


Teor out coupon and mail today! 


POWER TOOLS 


General Sales Office * Chicago 2, Illinois 


You ean grind! 
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Simoniz Your New 


‘Simoniz Keeps Colors from Fading ... Protects 
‘and Makes the Finish Last Longer 


The sooner you SIMONIZ your new car the better! 
Your new cor needs fish protection now... 10 

“build up" the beauty . . . to give it brilliant beauty 
from frst mile fo last. SIMONIZ protects the fish from 
rood grime and grit that scar... against corrosive 
airborne chemicals that dull ond destroy. SIMONIZ 
saves car washings, too, Dust and dirt wipe off easily 
with @ cloth. Remember, you can SIMONIZ your ear 
only with genuine SIMONIZ and Simoniz Kleener. 

Insist on them always! 

QUID SIMONIZ KLEENER is wonderful for 

leaning ulkly new cors or those with 

fishes n average condition. Poe Smonix 

eener coors, teres bare ond mckes 

4 cor look new again. Then apply 

SMONZe ma et rte ney TO, 
fast yoors longer \ ie 
Le 


a 


Tit SINOMIZ COMPANY, CHEASO 14, MLNOIS 


Motorists Wise ‘ss 


KEEPS NEW CARS...NEW LOOKING 


Completely New and COMPLETE 


orgers remember thot 

price on the top is for o.com 
plete enlarger....lENS AND 
TAX INCLUDED. 


For Federal's low prices ore 


Complete with le 
Tox Included 


DRILL ROD’ 


9-18" Bers SAMPLER KIT 9 siz 
1001 uses for Craftsmen, Hobbyists, Mechanics, Ete. 
For Making) Free machinin i 
Punches, 


iardening in= 


‘onpen ropay | sie. with pocket 


FLAT TOOL STEEL 


3 
32" to vs" thick: 15" wide; 18° long) 
Born Kirs—s7.98 


si 
(5 dit, Pieces" 


FRANKLIN ‘wor GLUE 


will do it better, faster, easier! 
Reody kin mokes joints 
stronger thon the wood itvell. Soves 
time — no mixing, no heating. 
ah unpleasant oders, ovoid chilled 
jeints with Franklin Liquid Hide Glue. 


The FRANKLIN GLUE CO., COLUMBUS 15, 0 


AT YOUR HARDWARE DEALER 


No. II7 
PORTABLE BENCH 
GRINDER $[495 


. without 
thet & P 

elt bits 

‘qviekly No. 129 GRINDER 

ere $825 


y Tools. You will not 
wut in each cose more 
No. 209 


Drill Stand 
(te 


No, 229 DRILL STAND 
(Less Drill) $525 


Yo" ELECTRIC 


DRILL $2995 1%" pri $1180 < 
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you'll NEVER KNOW HOW 
EASY METAL CAN BE CUT 
UNTIL YOU USE 


Users everywhere—in homes, shops, plants—know that 

metal with speed and ease, you just can't 
beat Atkins Hacksaw Blades. They eat into metal 
with teeth that ore designed right, set right, to take 
good deep bites. And they keep cutting for many 
more cuts between blade changes. “Silver Steel” 
Puts an edge on teeth that really lasts. To get more 
Pleasure from your work... to do better work... | 
se Atkins “Silver Steel” Blades. 


ABA’ Ec. ATKINS AND COMPANY 


INDIANAPOLIS 9, INDIANA 


No. LN 383 — 17 jew 


‘ALU'STAINLESS' STEEL CASE 


OTHER SPORT WATCHES “fusisiaicr” 


BY MAIL: Send check, 
€.0.D. THESE LOW Ph 
POSTAGE. Writ 


YOU TOO CAN BUILD 


NOP 15 RADIOS ra 


Write for folder 
D.W. ONAN & SONS INC. 


2777 Royclston Ave., Minneapolis 5, Minn. 


at 
ie 


YL llddidlidldl 
BaPERatEd 3 
§ 


Yj 


ile 


we 


— 


heat 
bed, 


hddddddd, 


agp 


PUSH BU 


This 
‘unit wi 


\ 


Gly 


MINIATURE HEADPH, 


Miniature type hea 


cord and two sets 
Shipping weight, 14, 


onty $1,00 & 
5 eg IY 


SS. ae em noe eee mee 


ul precisio® 
ting o 
am nousine 


ase view Dl 
ecnet. 6 


ate 4 
at Mit POD run 


# sis 
“Bare “asking for 


ENS 


ees 
ear allows fais wagucton 
Fe rye sang 
Bes ph 
Shi. wht. tbs. $7.95 25 


me el 


a 


NES? 


ening to teas oe 


lete with headband, 
rubber ear plugs, 
uber ear plugs, x 


Ping ald 
ete. Com; 


ES 


< tories, for home telephone 


< Gress system, phonograph amplifier. Comes 


BC223 
TRANSMITTER 


One of the Army's best. 
Ideal for amateur use, 
‘covers 80 meter band, 25. 

yatt, crystal controiied, 
uppiled brand new with 
meters, tuning unit, speech 
‘amplifier, and modulator. 


DYNAMOTORS 


Consists of electric motor operating 
Generator on same shaft, Many ap= 
ilcattons operating ragios from 
Horage battery — using as motor. 
‘Dynamotor A—Input 12 volts, out- 


Biiopine welgnt, 72 toa. 7.96 


Dynamotor B—Input 6 or 12 volts, 


ouput $30 volts 180 MA. GE gE 


Shipping weight, 30 Ibe, 
Dynamotor C—Input 28 volta, out- 


Ehipping werent, 6 ioe... 1480 


INTERPHONE AMPLIFIER 


‘The famous tank communication set, Makes 
excellent communieating system, public ad- 


eensecsseesrstennrscccrscesrrasecreddsvacnrcensennvcncscccsscccssueciesssecseustisittittisthie 


Sompieie, with two, tubes, “volume control, 
Silpt light," has elreult diagram. ‘These ul 
Are" in used" condition as removed. from 


Tanks. Shipping $2.95 


weight, 31 


A ELECTRONIC KI 
st Naret 


iE a 


Shipping 
‘weight, 6 Ibs, 


ey 


BC455B AIRCRAFT RECEIVER 


Brand new 6-tube superhetero- 
dyne alreraft radios, 3-gang 
cond., RF stage, 2 IF stages, 
Tunes 6 to 9.1 Me: built by West. 
Electric. Complete with tubes in 
original carton. Easily converted. 


th 
THROAT MICROPHONE 

Brand new Army 7-30 throat micro- 

phones. Used in aircraft, tanks, ete. 


Broadcast through your 
radio, use in noley fac- 


Licineeneatiadintd 


nar 1 $1.00 


NOW 
A motor 
with the 


know 


H hersepower and up 


You know what you are buying when you see 
“Hoover” on the name plates of these new frac- 
tional horsepower motors. 

You know Hoover is the “great name” in 
electric cleaners; you know its reputation for 
fine products. 


FEATURES OF THE HOOVER MOTOR 


Induction rm ... single phave ... 60 cycles ...1725 RPM... eowy duty 
built for continuous operat 


full load starting torque 


. integral feet, carofully machined to 
ind quiet operation. 

‘electrical and mechanical design for low- 
ition. Ventilated open type. 40° C. Rise. 
Lominoted ste! rotor... . carefully ground and balanced for 
maximum elficiency. 

Centrifuge! sorting switch . . . built for years of trouble-free 
operation. 

High-grade boll beorings . .. vealed againat dust and grit, give 
‘smooth peeformance sind long wear. 

Rotation . .. clock or counterclockwise, 


POPULAR USES OF HOOVER MOTORS 
D2 Lathes 
Hand drills 

Drill presses 
Sonders 


od 
=“ 


See your authorised Hoover motor 
‘declan. If unable to locate, write: 


THE HOOVER COMPANY 


Electric Motor Division 


CLEANERS 
Nocth Canton, Ohio, Hamilton, Ontario, Canada 


25-Year Club— 
. folks who have been doing a good job for a 
jong time! And Inkograph’s right up among ‘em! 
Been working for 33 years, is hard to wear out! 
Inkograph’s point is like a pencil’s 
—one-piece, rounded, cylindrical, made of 
extra hard I4kt. gold—can't bend or 
spread. Writes easily on any kind of 
paper. Fits any hand or writing style. 
arbon copies, rules lines. In 
five smart colors, and black. At 
all good stores And . 


Inkograph Co.,Inc.,200 Hudson St, 
New York Clty 13, N. ¥. 


build your own 
SMITH COMPRESSOR 
jor to operate rock drill 


indblasting, 
the Smith 


ie 
Pressure Up 
Head equipped 
jor "valves; autor 


9 800, ibs per “square. Inch, 
wit Speed com 
matic unloading and fdliny 


waite GORDON SMITH & CO., Inc. 


TODAY! 405 College Street Bowling Green, Ky. 


LOW COST MICROMETER BORING HEAD | 


Frank Tyson, Inc. 74i%,272°5% 


It’s an Evinrude “plus” 


for your greater 
boating enjoyment 


Sir uoobictee per 

enjoy le-free per- 

formance that’s known 
and respected everywhere. 
But run any motor long enough 
and hard enough and you'll want 
service...and no nonsense: it 
‘When that time comes,it’s mighty 
satisfying to own an Evinrude, 
Because, in just about every 
boating center and popular fish- 
ing spot in America, Evinrude 
Service is close at hand...where 
you want it when you need it! 
Friendly, capable, it is ready to 
help you — on a’ quick trouble- 
shooting job, 2 major repair or 
a complete overhaul. 
Evinrude service mechanics are 
experts; many are factory trained, 
Factory parts are used, 
made and right! Every step is an 
efficient, proved factory procedure. 
Own @ motor that “stays young"! 
With an Evinrude you can keep 
on running your motor as many 
years as you like, 
You can bank on Evinrude Serv- 
ice to maintain “performance 
like new" in your motor’s Sth 


In Canada 


year —or its 
10th—and for 
years after. 
Higher resale 
value, too! Used 
Evinrudes are 
always in de- 
mand, bring 
favorable trade-in allowance, sell 
at good prices, Buyers know that 
their investment in an Evinrude 
is protected by this established, 
continuing, nation-wide service. 
If you own an outboard motor 
(any make) you can benefit by 
Evinrude Service right now. Take 
ir motor to an Evinrude Serv- 
ice Dealer for seasonal check up, 
needed repairs, safe winter stor. 
age. If you have considered trad- 
ing in your old mo- 
tor on a sparkling 
new Evinrude, this 
is the most javor- 
able time, with as- 
Surance of early de- 
livery. Look for your 
dealer's name in 
your classified phone directory. 
For complete catalan, write 
EVINRUDE MOTORS, 5632 N. 
Street, Milwaukee 9, W: 
Erinende Motors, Peerboro, Onta 


a 


Evinrude and Evinrude dealers have been 


perfecting Evinrude Service since the ear- 
liest years of the industry, Many 
service departments were establ 
and 30 pears ago. The service department 
Pictured here has been delivering satisfying 
service to Evinrude owners for 36 years. 


FIRST 


IN OUTBOARDS + 38TH YEAR 
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A GIFT HE’LL SURELY 
APPRECIATE] 


ONLY 


$ IN XMAS 
150 WRAPPING 


‘The LeJay Manvel contains 
over 100 items, embodied in 


recone 
30 many 
sg purposes, A few of the in- 
se a Terenting projecte are lus: 
trated her 

puresased 

@ would cost 
oe The plans are easy to fol- 
Just about as'fice a gift ne a fellow could \ Tow. and do not call 


for expensive equip- 
ment, The tools he has 
around the house are 
all he'll need, and 


recelve—or even give £0 himself! Usedand 
recommended by experts; itdoes everything 
you require of a fine sporting scope on the 
Fifle range. Also excellent for general long- 


®) 


range observation. iy much of the necessary 
SEE IT AT YOUR DEALER'S material ean be found 
Cotalog on request No sales at factory 5A): seca Rerenes 


handsome catalog is 
enclosed with this gift, 


MAIL THAT $1.50 EARLY! 
LEJAY MFG. CO. 


. Lelay Bidg., Minneapolis 8, Minn. 


a] ee can 
MAKE LOTS 
jx OF tHnes 
Zn\ WITH THAT! 


LECTRIC 
TORCH 


Jou plog into nearent socket, Arc furnishes up Now only 

otaboo degrees Fabrenbeit Welds meal up 1 $ 

71a" thieves up to 4/52" rod. Cuts all 

‘onl inlading hard tonexten. Compl 

‘bent cludes unit ple carbon peed 
ectrode Cutting Torch and 


FULLY GUARANTEED. 


Build Trains, Bridges, 
Machinery Models, Toys 


‘A CONSTHUCT.O.CRAFT 


beck ree 
CALIFORNIA TECHNICAL PRODUCTS CO. 


sto Wanner ‘cuuvar city, EAU, 


PRESENTING THE NEW 
Dual Caliber 


on truce 
V7 ACTUAL SIZE 


‘A REAL 110 VOLT-AC MOTOR! 
asd in aminam._ready to pug 

ectrical outlet... GUARAN. 
MODEL $50 TEED FOR 1 YEAR $3.95 complet 


e 
you've waited for. Shoots 
175 Cal. in. separate barrels with 

3oceraey, All steel “and 


led barrel, safery, adjust 
sights. Apache 250 Ball Shor availble, Ar your 


2 OO anit SEND FOR EREE BOORLET, 
—Hiso e sss pons NATIONAL CART CORPORATION y 
mare 234 Fost Colorode + Posedeno I, Coforia 


I TO 


AOS ROSS ATS NS ee SS ee ee eT ee es es ee oe 


AN IDEAL AND PRACTICAL GIFT FOR ANY MAN 


FOR ONLY 


For AUTO, HOME APPLIANCE and FARM REPAIRS! $2822. 


» holder, operating and welding instructions, etc. 


YOU VALUABLE TIME AND MONEY \“crecssc.:s 
ie, fndortratramaformer type DYNAMIC WELDER eval carried right tthe 

‘be operated from any convenient properly wired 110 Volt 60 Cycle Line. 
WORKS ON mon, STEEL, BRASS, BRONZE A AND OTHER: rs 


Has 8 metalli bon are heat 


ica ‘stages. ork you would thi . 
Bosse with iagner tors expensite machine "CAN ALSO BE SUPPLIED FOR 
220 VOLT 6) CYCLE OPERATION and other voliages and eycles at alight additional cost, 


DYNAMIC WELDER CO., 13 East 23rd Street, SP,Chicago16, 


BICYCLE 
REPAIRS 


MAIL COUPON FOR FREE DET 


10-DAY TRIAL OFFER 
DYNAMIC WELDER CO: 
43 EAST 230d 


STREET, SP, CHICAGO 
‘Send mo frve details of your 10-DAY TRIAL OFFER. 
i ncarcanaaaaaaet eaie 


Addr 


a 


New PERSONAL RADIO | IT'S HERE! 


Pocket Size The Greater ok se History! 


Makes All Others Obsolete 


THE REGAL 
PIPE N'LIGHTER agi | 
- HONTERS 


¥ Finest Imported Briar 

Never gets hot . . . never gets strong! 

Bak ofthe thar and is ligheed 

twist of the wrist, 2 pull—and it's clean! 

Try A Regal For The Coolest, Cleanest 

Sweetest Smoke You've Ever Had! 

With Lighter-$ 10.00 Postpaid, 
Without Lighter-$7.50 Postpaid. 


Mail Coupon Today For ““The Pipe That 
All America's Talking About 


YOU ASSEMBLE SAVE $30 


“The mail must go through”—and does, Wiu.. 
the help of today’s AC's in thousands of mail 
Cars and trucks. You can enjoy utmost 


reliability in spark plug performance by having 
your spark plugs checked to be sure they 
are Bene e for today’s driving and fuels. 


Look for this sign 


Spark Plugs cleaned 
and adjusted “By 
the AC Method"* may 
save as much gas 
as 1 gallon in 10 


‘AC SPARK PLUG DIVISION - GENERAL MOTORS CORPORATION 


the easy way to paint! 


Sproe 


Speedy 


shia Lightwei 
TP Trove diaphragm 
i Gnd doz 

saving us SPEEDY SPRAY 
facloding speaying insecucides 34D and DDT: Com 
plete outht, without motor, only 
At leading bardscara lumber, an 

rite for handy booklet 


PRESS-TITE 


“CAULKING AND 
SEALING CORDS 


Keep cold out! 
Seal holes and cracks! 


Soft, ropelike Press-Tite Cords 
effectively seal windows and 
doors against cold and dust 
Save fuel. 

Press-Tite Cords will not 


harden—they stay soft and seal 
tight. Use also to fll any cracks 


How modern science 


can help you 


zvée UNI-VISE 
Saves Time - Money @ 


No limit to the usefulness of this handy universal 
angle swivel vise, Replaces costly jigs om milling 
machine, drill press, shaper or grinder. Ideal for 
thame workshop oF machine shop. Hardened steel 
jaws, 9°x 1/4", Open to 24", Practical all-purpose 


EXPLAINED IN 
FREE m= 
BOOKLET 


tool, Easy to operate, Weight 13/4 Ibs... « 


From your dealer or send direct? Every hard-of-hearing person will be 
re interested in up-to-the-minute, au- 
thentic information on scientific cor- 
rection of hearing loss. Western 
___370 &. MARKET ST. + WARSAW, IND. Electric offers a new illustrated 

feavy Duty - Ball Bearing - All Purpose | booklet, “Modern Science and Your 
Hearing."” We'll also send a free 
booklet on two new all-in-one West- 
ern Electric Hearing Aids: New 
Super 66—tremendous power, su- 
perb fidelity, outstanding perform- 
ance; and popular Model 65—com- 
pact, economical—smallest hearing 
aid ever built by Western Electric. 


Ee |. 
jae a MAIL THIS COUPON NOW! 
See al 


Western Electric vept. 380-PS11 
195 Broadway, New York 7, N. Ys 


A GOLD MINE of INFORMATION on NEWEST 
EQUIPMENT, TOOLS for HOME CRAFTSMEN & MECHANICS 


Please send my free copy of “Modern Science and 
If you work in metals, wood, plastics or glass you need this 


| 

1 

| 

| Your Hearing.” Include the illustrated booklet on 
| two new all-in-one Western Electric Hearing Aids. 
! 

| 

| 

l 

1 


‘Many things you must have for your home hobby or shop. 
A WAREHOUSE OF THINGS 
YOU NEED AND WANT 


(Qver 100 items including Spray Guns; Power 
fener Alt Press: Del 


Ngee 


ee 


City_______ Zone_____ State. 


Distributed in Canada through Northern Electric Co,, Led. 
[HMID WARNER ELECTRIC CO., Devt 7-20 quay L._sSSSSSSoee 
1812 JARVIS AVENUE, CHICAGO 26, ILLINos 


/ SUED YOUR OWN 
S, onal Radio” 
NEW MEISSNER RADIO KITS 


3 
For 110 vel AC or DC. 3 ibe 
‘3-Tube 


bor and 3/32" chuck. Takes all st 
2°" stone. Weight. 6 ibe. Shipp 
With’ Variable speed $22.95, 


115 VOLT MOTOR 


41/20 HP AC-DC 115-Volt motor, 25 


SPECIAL DELUXE SET 


Af you, can duplicate this wonder 
Yalue in any hobby’ shop at less 
08. ad 


MUFFLERS 


we STEELS and ALUMINUMS 
hanks (3/33, 7/g4 and with a motorboat fone 
prepaid 


MASTER ARBOR SET 


tion of 3/3" and 44° shafts 
tof want 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 5. WESTERN AVE., LOS ANGELES 44, CALIF. 


ay are not natinfed valve | is 
15.00 
prepaid, 


DE LUXE ARBOR SET 


Includes 140-plece assortment. of 
in a 


60 PIECE ARBOR SET 
caeceang 


No. 000 ANGLE VISE 


For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


Apply Smooth-On No. 7 
Iron Cement to cracks 


holes, seams and porous 

spots, using a trowel or 

CHICAGO TOOL AND ENGIEERING co. stiff brush, The surface to 
8396'South Chicago Avenue, 190 27, Hlinois which you apply it may 


be either wet or dry, In 
about 24 hours the Smooth-On will have set 
ard, sealing the leaks. It will stay in pla 


Dt 0 WELS it expands alighty an ft st 


be 
Make Your Own Use Smooth-On No. 7 also to line cisterns, 
and SAVE pools, fountains, septic 
ete, Use it to seal openings where 
piping passes through walls. 
Buy Smooth-On No, 7 in 1-, 5-, 25-Ib. or 
larger size at your hardware store; if they 
haven't it, write us. 


FREE ANDBOO 

HANDBOOK 
40 pases. 170 fMlustrations, Clear, simple 
irections for stopping leaks. sealing 
cracks, tightening loose parts in house- 
hold equipment and autos. Every home; 


needs this useful repair guide, Just mail 
the coupon for YOUR free copy. 


———— Sign ond Send NOW -——————— 


SMOOTH.ON MFG. CO., Dept. 58L, 
570 Communipaw Ave., Jersey City 4.3. 


Please send me a Smooth-On Handbook 


Name. 


Address 


en 


+4: SMOOTH‘ON 


FOREDOM ELECTRIC CO. 
27 Park Place, Dept. 95, New York 7, N. Y. 


THE IRON CEMENT OF 1000 USES 
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“Boys” from 6 to 
96 love good hand 
tools... to use on the 
job or around the 
gifts that 
hig ghly, 


home. For ¢ 
men priz 


Prime-Quality Tools, 
Your Plomb Dealer 
has a complete line 

aan le range of 

otoc prices. 
: Write for catalog to 
PLUMB 

TUVL CUMPANY 

2257M Santa Fe Avenue 


him today. 
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PRESSURE QUEEN 
FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 
© COMPACT 


© RUGGED 
© POWERFUL 


very o Compressor with motor 
ED FOR THE ONLY 
POUR SYLINDER UNIT ON THE MARKET 


This 4 sor ‘op forged crank- 
dha talalosn stcel: Reet treated valvest Crome beat- 


pi ctrving handle, Bet comprewor pulley, 
Si chamber, ‘air : 


4— CONDENSER 


So mild you can inhale like a cigarette 
Nght in, weight, ‘Drink 
fated Imported Italian briar, 
Ts three popular shapes: Apple, Pear, ot ze. 
factory Price $3.00 rosrraio 
P. DESJARDINS & SON 


(Craftsmen . Cabinet Shops 


6” WOOD JOINTER 
“All Aluminum” 


*125™ Value-NOW 75" 


© APPROX. WT. 70 LBS. 
Shipped F. 0. B. Portland, Ore. 


|]ABCo. P. 0. Box 3871 "oxecon” 


Leger 


‘A-NAME TO REMEMBER WHEN YOU 
THINK OF BETTER LATHES AND SHAPERS 


9-inch swing 
J 18 inches between centers 


“6 New Low Price for 
Performance In a 


$ 50 
I 9 ie 9-Inch Lathe 


The Logan 9-inch Lathe is as accurately, ruggedly built as larger Logan Lathes. 
Whether you use this new 9-inch lathe for precision manufacturing operations, general 
machine shop and tool room work, maintenance, or as the key tool of a home or 
farm work shop, it gives you big lathe accuracy and dependability. Its bed ways 
are machined to within .0005” of parallelism. Its ball bearing mounted spindle is in- 
herently well adapted to high speed work. Its rugged, rigid construction assures 
steadiness on heavy cuts. In brief, here is a truly fine small lathe, at a low price that 
only the most efficient methods of lathe construction could make possible. Complete 
information at your Logan Lathe dealer's, or on written request. 


WOOLWORTH BLDG. 550 W. WASHINGTON BLVD: 1672 MISSION STREET 700 COMMERCE ST. 
DISTRICT OFFICES: ew YORK 7,N.Y. CHICAGO 6, ILLINOIS SAN FRANCISCO, CALIF, DALLAS 2, TEXAS 
‘CORTLAND 7:8024 CENTRAL 1246, UNDERHILL 6682 CENTRAL 4075 


LOGAN ENGINEERING CO., Dept.C-11 CHICAGO 30, ILL. 
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schools, cabinet and pattern shops. An indis- 

rhe Tite tod Er woe oat 

Fiscc woctsrss Gotplate a1" 
NEW STYLE DRUM SANDER 

9 HEMT re coe Ciel fr sanding 

Senet” Shere ecg dees Hapa 

Sata op soe com 

fete iS spiel noe 3° 
‘ROTARY SURFACE SANDER 

fs shits eee teee tn eam hee 

Ausceesoes aegis, 

ese nel ed 

Sait iene 
ALL METAL SHAPER FENCE 
poe 


Drestesahapers 
With two hold down sp 
Areal buy at 


sys 


FREE Wershop Cotalog —> (RP 
he - 


TOOLS 


Architects Bldg., Detroit 


BARRON 


PRECISION 
WORK SHOP 


£1KO 


BINOCULARS 


45x3.5 onty 
‘6” 

BRAND IMMEDIATE 
NEW DELIVERY 


with COATED OPTICS 
and Interpupillary Adjustment 


al Now you can have a close-up of all 

purpose heavy duty binoculars. Precision 

fenves, "Gonted tien. Umeroupliary adjustment and other 

{atures found only ii Bigh priced tingculareCarrving 

nd shoulder straps Included” SEND NO MONEY. 10 
Teal gift! 


Fisk money’ back guarantee. Order toda’ 


I 1 eaclove 8 ‘Send postpaid. 


oj eaceaerea 


“POWER 
without POWDER” 


f 


THE NEW .177 CAL. 


Gyosman “Bullseye” 


Now ... from the makers of the famous 
Crosman Silent Rifle, comes the new Crosman 
“Bullseye” . . .a single-shot pistol of regulation 
target type and weight, with the design, quality 
construction, balance and deadly accuracy de- 
manded by experts. Compare it for performance 
and thrills. You'll find the Crosman “Bullseye” 
the outstanding value in small arms today. 
ee yous screPatt te 
DEALER OR ind rifles, You 
WRITE 


an Bullseye” 
for ONLY 4c PER SHOT! 
CROSMAN ARMS CO,, INC. 
DEPT. 9D, ROCHESTER 7, N. Y. 
‘ASK TO SEE CROSMAN DODO AND BELL TARGETS 


See Your Favorite Star 
On Film For Home Use in 


MOVIE STARS ABOUT TOWN 


See your favorite Movie 
streets of Holly wood—intim: 
@ramatie action—sparkling 


SmmB&W 25H—$1.00 SOf—$1.75 
Bmm K 25ft— 2.75 SOH— 5.50 
1émmB&W 5Of— 1.50 100f— 2.75 
lémm K SOf— 7.50 100f—15.00 


HOLLYWOOD FILM ENTERPRISES, Ine: 


6060 Sunset Biva. Hollywood 38, Cait. 
Get an Electric 
SOLDERING IRON FREE 


and assemble your own... 


tars 


a 


6 


Magi- 
Klips 
Kit 


rimenter's 
‘aseembled for 


‘ig knocked-down form with full instruction for. 
sembly. it i sow offered at the. new low price 
Sompleie with 's dew Buectrie Soldering Fron 
Jour unsstemblea MAGI-ILIPS Xi 

Sin Tor so." Copy Of PREE booklet, “Blectronics Made Easy.” 


DEER & TAYLOR COMPANY 
Dept, M. 1342 Milvia St. Berkeley 9, California 


OS SY 


4 


Se ae Soe 
Electric WONDER PENI 


Burns Beautiful Designs 


All at a fraction of the cost if purchased by the piece. 


Has tem 
driver, a 


‘cheat 18 long” 
yincquered. in natural 

“American DeLuxe Tool Chest mal coupon 

Below ‘to us casas = 


| 
GIRLS, BOYS You'll Enjoy | | AMERICAN TOY & FURNITURE © 
Painting With Colored Sand! | | $130,M. Siar Depr. 2117, Chien 


‘SPECIAL BARGAIN PRICES IN 
SETS OF CARBON TAPS & DIES 
‘consisting of one each of top & die 1/72, 2/64, 3/48, 4/48, 
5 10/32, 12/ 13/16 0.0.) com: 
‘with Tap Wrench ond Die Stock. — COMPLETE $8.00 

Write for prices & Sizes of individual 
taps © dies, Encloze 3e Jor postage. 
SEND FOR FREE CIRCULAR 
‘SID TOOL CO. Dept. Si, 183 Grand Street, LY.C. 


“Why Hunt for Drills? 


PLASTIC. > 
‘A*PRACTICAL'ly 5 E¢ UB BES 


Perfect Gift! 


I RESSMASTER 
QUICKLY PRESSES trousers, 


ties, sleeves, pleats, etc. No wet 
cloth or board. Can't scorch or 
shine. Weighs 8 o2.; uses AC 
or DC. Liretiate GUARANTEE. 
Beautifully packaged . .. $3.95 
at better stores of order from 


ESSMASTER CO. 
5182 SANTA MONICA BLVD. 
LOS ANGELES 27, CALIFORNIA 


ice-troy 
remove—LAST FORE\ 
ity! The perfect gifti 


WORLD'S FINEST 


vibro -tool MOTORCYCLE 


‘ade Mant Rog 8 Pot 8 
WRITES ON STEEL CARVES WOOD 
DECORATES GLASS TOOLS LEATHER 
ENGRAVES JEWELRY © CUTS CARDBOARD 


UIRIES INVITED. + 
Dept. 65, Indion Metocyele Cou, Springfield 9, Mass 


Works by Vibration! ORDER REPLACEMENT BRASS 
ACCESSORIES NOW! yr Home Work Shops 


Free Cut 


Please Send 100 
for Catalog 108 


lass, plastics oF 
Feather, Your shop is 
not complete without 
a Burgess Vibro Tool 
Totally walike any- 
thing else on the mar 
ket! Writes like a pen~ 
cil on hardest steel! 


Getievae, Detrsit 7, Mich. 


WOODWORKERS . 
constantine MASTER MANUAL 
Soest the Most Fun From Your Hobby 
iiaiaes Dewees ieee I 
oy { 


$7.50 at your dealer, 
Ihe ‘cannot supply 


we" will “arrange for 
Shipment 

BURGESS ron STs SOT 
BATTERY COMDARY | 


Learn LANDSC APE 6 


Tete Zurich, tno, 


oss 
anh nage sae 

| in’handsome” natural nish wood 
Storage chest) An ideal gt for any 
abbyy 


BURGESS BATTERY COMPANY 
Hondicralt Division, Lake Zorich 2, ina 
Please orronge for @ Vibro-Teel dealer 10 shi Yhe folios 


D Viero-Toot [) De tose Kit [] Accewsories {pee 
Dl Enclosed find remittonce [] Ship ¢.0.0. Lb rember 
Name. 

j ADDRESS 
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es THE a ‘OLD 


eeLow In? 


KEEP WARM—SAVE FUEL 


Don't put up with dangerous, drafty zones in 
your home when it’s so easy and inexpensive 
to weatherstrip with Mortite, Simply press 
pliable Mortite around windows, doors, base- 

is, etc, It keeps cold out, Keeps heat in, 
wut dust and dirt, too! Mortite adheres 


shuts 
to any clean, dry surface. No tools, no tacking 
needed. Anyone can apply it 


3 Sizes: 29¢ - 98¢- $1.25 ‘44 


513°° Value for Only $2.49 


{4000 ohm impedance Head Phones, produced to 
Air and spect, Extremely sensitive, 


ine ; 
peel tay ES Gace 
BSE fe 

No. 17A31, Special Per Poir..... P29 
Plus 25¢ each for Pestone. Se 


Burstein-Applebee Co. 1012 McGee, Kansas City 6, Mo. 


PIPES COAL IN! 
PIPES ASHES OUT! 


WARMTH WITHOUT WORK 
All the work of furnace tending is done automatically 
by The Pipeline Coal Burner. Pipes inous coal from 
‘any bin to your present furnace, burns it smokelessly and 
efficiently, and even pipes ashes to dust-proof con- 
tainers! Modulated warmth'regulated by automatic controls. 


Conversion models and complete winter air conditioners. 
Field-tested since 1934. Write for free 20-page booklet. 


FITS ANY DUSTPROOF 
FURNACE ASH CONTAINER 


vy 
POCAHONTAS FUEL COMPANY INCORPORATED 


at 


WILL HELP YOU 
DO BETTER WORK 


Every craftsman knows 
that better tools produce 
better work. And that’s 
what a Stanley Bit Brace 


Look at Stanley Bit 
Brace No. 923 — head of fine 
tropical hardwood, steel 
clad—bronze bushing in 
head to minimize wear, with 
end thrust carried 
ball ber vy 
rod—chuck with steel shell 
and hardened, forged jaws 
to hold bit or drill securely 
for true boring. 

‘A word to the wise crafte- 
man is — buy Stank 


HARDWARE: HAND TOOLS BLECTRIC TOOLS 


Here are two books well worth owning 
The first book is free ...“"The Joy of Accomp! 
ment”, a brief introduction to tools and their uses. 
The second is the famous textbook...“How to 
Work with Tools and Wood", recently revised, 
fully illustrated. The cost is only $1. 


Stanley Tools,2117Eim St., New Britain, Conn, 

Please send by return mail 

Ol FREE bookl 

 188-page book: 
Wood.” $1.00 enclosed. 


(In Canada: Send order to Stanley Tool Co. of Canada, 
Led., Roxton Pond, Quebec.) 
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down-to 
9 hard day in the open. 
8y0} 


joyr\bady 10 rest on: mil 
‘iby lr cells. AY you stretch 
nd relax in snug comforty 
eiricells gently cushion 
ed muscle’ond protect 
the weot 
Jb, snag-proof cover 
turns away wind ond cold. A roomy Foot Pocket 
lets you rest “foot loose” without cromping or 
19. Rolls tight. carries light. See 1 
Ta-pat-co now —at your sporting good 


This Ta-pat-co 
Parka gives you real protection 
for @ day outdoors. I's tailored 
to fit for comfort ond easy 

t. Ws light ond warm. 


@ Te-pat-co once, and you'll 
never be without one! 


DON’T MISS IT! 
Get Your Copy 
of This Book! 


make outdoor sports more pleasant 
and’ successful. Printing Hen 

‘Gel your copy — send 
1Ge in coin ‘or stomps now to— 


The AMERICAN PAD & TEXTILE vol 
Greenfield, Oh 
Ont 


IMMEDIATE DELIVERY ! 


Complete 


F.0.B.ROVERSFORD, PA. 


QUAY 8” BENCH SAW 


CUTS THROUGH 2%6” 
UNCONDITIONALLY GUARANTEED ONE YEAR 


AMERICAN MACHINE & iol 00. he. 


DEPT. 200 ROYERSFORD, P 


="TORNADO 


GAS TORCH 


‘of 1700" F. Simply connect to 
Jet with a rubber hore 
jo Toreh No. 119 comes 


pao 
Pees ee 

adver bara 
frm fe ge Fret T ik fr Sn on 
WILTON TOOL MFG. CO. $36-F Wrightwood Avenue, Chicago 14 


WILTON VISES 


Built by Wilton—They Must Be Good 


FASTEST PLANER inthe WORLD 
at this Low Price... 495% 
Belsaw Multi-Duty Planer af 


Werle beni eet 


Y'CO. 
a 


"idea oement 


sonar 


LUTHER GRINDER & TOOL CO. 
Sheboygan, Wi 


Ws 
nd for FREE Catalog 


35 MILES PER GALLON 


If you wont teol performance, choore CROSLEY! 

set the trend toward heavy, 
‘eutomobiles—weighs only 
‘operates for about Yo 
celled light cor, 

W. G. Reynolds, Route 1, Springfield, Tenn., hos 
riven his Crosley 15,000 ‘miles with en overage 
of 35 to 40 miles per gallon of gos. 

‘And the new CROSLEY truly 15 0 FINE cor, In 
the convertible or sedon, you get ample room for 

You get smooth, 


much of other 


ries, ete. 


CROSLEY you 
RAred) steel engi 


"e stortling COBRA 
ith 7% 40 1 ratios 
elton — core-tree 


0 50 er 
= lightning pickvp. 
Sedon lists $888 of foctory. Taxes extra. 


=£ROSEEY< 


@ FINE car 


For Information and literature write: Crosley Motors, 
2532" Sorina Grove Aves, Clncinnatl 14, OO 


RS 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
11 you want @.REAL GUN for PRACTICAL, U 


tifa 


kts. Wi aa eae 


HY-ARC 


‘‘4-PURPOSE’’ WELDER 


IT WELDS © IT BRAZES * IT SOLDERS © IT HEATS 
AT A SENSATIONALLY LOW PRICE OF ONLY 


eel lr Home Shop erm + Machinists Aule> SHEQQS 


General Repoir * Plumbers + 


"or 8 depen Pay postman 
Bottpadt you send check 


HY-ARC MFG. CO. Do 
333 N. Michiaen Avenue, Chie 


PIT. Suite $28 
lino 


 MnAADAAaeapaneaDaE 
BOICE-CRANE Electrically Welded Endless 
DP. 


POWER TOOLS 


for shop men and 
homecraftsmen. 


te 1-3/4" 

you. ‘The proper 

of thie tinportant ma 

faramount ‘indes are made from” tout 
rope! “Teeth accurately 


Other sizes at proportional prlees 
NO ©.0.0. SHIPMENTS ACCEPTED 
tate Make of Machi 

‘Your satistaetion is guar 
BURRILL SAW & TOOL 


OIE, wns 
HULL AUTOMOBILE COMPASS | 4 


Write for literature on this 
versatile, low-cost, 
sturdy line. 


BOICE-CRANE COMPANY 
944 Central Ave., Toledo, Ohio 


Wie for Hendy Cher showing 
FREE! 1.948 SouNS on 
"Sea Horse Outboard Motors. 


‘A CHRISTMAS PRESENT 
HE'D APPRECIATE 


Twines. ies 
at ithe ion rt | pots, Note ond Screws and ABC 
jon nencies iil (Chort for Quick, Simple Assembly. 
| Prompt Delivery, 
|MOHAWK LUMBER co. 
14525 W. Chicage Bavleverd 
‘DeTROMT 27, MICHIGAN 


268 rorutar science 


= Vheq Puff SMOKE! 
~ Saal “They WHISTLE! 


Send for LIONEL 
Catalog and Sound 
Effects Record 


Here's one of the most unusual effers ever mode. Now you 
can SEE and then HEAR the new LIONEL TRAINS in octiont 
Not only are we providing © magnificent 32-poge, full color 
catalog, but we have also created @ remarkable Sound Effects 
10 that you HEAR Lionel Trains whistle and thrill to 
the LIONEL way. The 
wel Trains are the most extroordinory ever mode. 

SEE them! HEAR them! 


SPECIAL OFFER 


For only 25¢ we'll send you the 32-page, full color catolog, 

the Sound Effects record with narration by Bill Stern, fomous 

sports commentator, PLUS @ 32-page "Fun 

with Lionel Model Railrooding” book 

R. R. Guide Wall Chart and @ model layout 
int. IV's @ great package! 


LIONEL TRAINS, Box No. 419 
‘Madison Square Station, New York 10, N. ¥. 


Pleose send me offer checked below. Complete special 
offer of Catalog, Sound Eects Record, Fun Book, Wall Chart, 
fond Ideal Layout — oll for 25e. 


1 enclose 25¢ 
for Special Ofer, 


enclose 10e 
for catalog only. 
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HERE'S WHY! A 
Whizzer Bike Motor 


RIDE IT... Beene 


AND 
YOU'LL 
BUY IT! 


It’s precision - engi- 
neered! Fitsanyman's 
balloon tire bike! 
Complete with all 
attachments nece: 

sary to motorize your 
bike! See your local 

Dea 


Whirxer Motor Company, Dept.5311, Pontiac, 


1 oom $89,87, whch ices 
(°) money ore. Sed 


$2.2 Fader aise Ta ( 
Wizar Motr cals, ray fr 


Tne, I desrite arate oly is dese, hack be 


oy. 


lett "my old job. last 
September and. in 10 
months have filed 2,159 
awa, We have a lovely 
‘worked up and 

‘up with 


the work." 
Send for 


‘Send Free Plan on Saw Filing busines, no obligation 


Name. 
Address. 
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FOLEY MANUFACTURING CO. 

£11197 Foley Bidg., Minneopelis18, Minnesota: 
Ny 

t 


A BONANZA FOR THE HOME WORKSHOP 


The buy of a lifetime! 327 pleces 
including 38 ass't. Grinding and 
Cut-off wheels up to 10 inches di- 
ameter, 1/18 to 1% in. face, Ye 
fo 3. in, holes, Assorted grits—all 
brand new-—made by. Norton, 


value for only. 


GROBAN SUPPLY CO. siir'e.f°chidtad YNME 


arSseimaryst., Bopt 


PLYWooDs 

© JEWELRY FINDINGS. 

MARINE PLYWOOD. © BOAT KITS. 
‘Send 10¢ today 

for lotest big 64-poge illustrated cotolog. 


CARMEN-BRONSON CORP. 
162 Se. Fulton Ave., Dept, DS-1, Mount Vernon, N. Ys 


$ $$$ if trained in arc 
; welding 


GETA GENUINE DELTA 


_ ELECTRIC 


6-volt. Shoots beam 
800-ft. Light revolves 
ina circle—"'stays put” 
at any angle you set. 
Dozens of uses. Buy at 
hardware, sport, and 
electrical stores, 


Delta ssc, 


base es TY", 2", 
"jaw widths. At your dealer's. 
NORTH BRO: 


Dept, SftTs Abe We sand Stee Me Ye AL 


NEW TOOL fil gendd 


SANDS, CARVES, 


BIG 164- Pace 


RADIO 


Everything in Radio at Lowest Prices! 


Here is everything you want in Radio! New home radios 
and phono-radios, Ham receivers and gear, new kits, 
thousands of parts, tubes, tools, complete PA equip- 
‘ment, diagrams, latest radio books. The most complete 
locks anywhere—in one big book—all at money-saving 
low prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 
Loop Antenna, and Tubes 


‘ALL § BOOKS above No, 37-799, 
Praia Resiatance and Series 
(Capactance Caleuater. No. 37-080. 
RF Resonance and Coit 
‘Wining Calculator. Ne. 37-985 


‘ALLIED RADIO CORP. 

833 W. Jackson Bivd., Dept. 7-1-7 

Chicago 7, Il. 

0 Rush FREE 164-page Catalo; 

B Send Kit No. 83293 
Send 6 Boots No. 37.799 

G Send Calculators checked above 


“ 


pATs for 
Bo Home Assembly 


Sand Casting—Forging—Heat Treating— Case Hardening 


BRONZE FOUNDRY 


Sittercity: Grdere i 
‘received 


with an AUTOMATIC 
SCREW DRIVER 


Whether it’s light production 
assembling or a routine home 
workshop job, you can save a lot of 
time with a Millers Falls Automatic 
Screw Driver. This unique spiral 
ratchet tool can handle any screw 
driving job quicker and easier. By 
simply shifting the knurled control 
sleeve and the spiral lock nut, it 
can be used either as a regular rigid 
screw driver, a right or left hand 
ratchet, oF as a complete automatic, 
Made with or without quick return, 

Smooth, powerful action and 
tested dependability are built right 
into Millers Falls Automatic Screw 
Drivers. You can depend on them 
for long-lasting satisfaction. Ask 
to sce one at your dealers today. 


One thing in common—Quality 5; 


KANSAS CITY 


FOR JOINTING & CUTTING MOULDINGS! 


V4 


CARBIDE SCRIBER 
NON-MAGNETIC 


MILLERS FALLS 
TOOLS 


PRICE POST PAID: 


PRICK PUNCH 


Tungsten carbide ti 
iver brazed into 


MILLERS FALLS COMPANY jeencco 


GREENFIELD - MASSACHUSETTS 


The ONLY Complete 
Up-to-the-minute Catalog of 
RADIO PARTS © RADIO SETS 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA3 
26 


WESTON 


Master 
EXPOSURE METER 


No gift will bring greater joy... no 

‘200-82, 1540 exposure meter greater satisfaction, 
No. 201 Ba, 1" aide Ss 

Mn Pe Seats than a WESTON. For all cameras, 

BRUNO TOOLS, seven nus caw JM | all films. Ask your photo-dealer to 

: | reserve one in gift wrapping today. 


The Meter Most Photographers Use 


evati 8” TABLE MODEL TILT-ARBOR oH 


UNCONDITIONALLY GUARANTEED 1 YEAR 

By Conpiste cs stown with Tran-ariol Ball 
a Bearing Motor Drive, Ball Bi 
Arbor, Table including extension 


J B. Royersford, Pa. top much larger than 9” x 18”. Motor pulley 

SAW TILTS IL VALUE ond belt fernhed. Blade ond motor not 
TABLE mt, sss as included. SHIPPING WEIGHT 118 LBS. 

, IMMEDIATE DELIVERY 


STAYS LEVEL + AMERICAN MACHINE & TOOL CO., INC. 


MINE DETECTORS 


AN/PRSI 
Hundreds of uses. Used 
by U.S. Army. Will indi- 
cate buried objects, both 
metallic and non-metal- 
lic. Includes Detec- 

@) tor unit and 
SS amplifier, all 


bles, etc. 
Wooden 
case. 
New, complete $12.75 
Ea With Batteries $21.65 


RADIO-SONDE TRANSMITTER 


igs ys 
walkie-tainie 
Qn. 73.2 Me. but 
Yersion adapis “it 
Eeaenclen Gomes 
proof container 
4¥%2"x2", New, complete with 3A9 tube. 


sures nigh fdelity, 
Grier today! Wikh 


Intercom! 
{for home, 
Cities, factory. Mike and 


ease $2.75 
GIBSON GIRL 


y Uses. Onl 
MODEL-MAKERS, 
ATTENTION! 


ay 


and filter 
Power supply 
for BC 375. 
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MARINE 
SURPLUS 
SPECIALTIES 


RUBBER GUNNING BOATS—1 or 2 
Teck 
PELORUSES, COMPASSES ond NAUTICAL NOVELTIES, 


Information saa 


M & E MARINE SUPPLY CO. 


2. won ore Camden, M. 


"Table Lop MODEL RAILROAD! 


Regt A tires S10 sleeve bering & 


end 
GROBAN SUPPLYCO..Dept-psi1 S395 
1522'S. Michigan Ave. GHICAGO 5, TLL. — 


ss “Ae ROU VALUES 


y 1M MANY ITEMS WE HAVE 
at “GADGETEER’S HEAVEN” = raé'worco's (ances? soppy 
A Real Buy: 


7% 101 USES! 
WINCH “HOIST 
Valves, Pumps, 


Fittings Hore Tanks 


New! 51 sizes & types. 

The World's Largest Suy 

1} LABOR SAVING ADAPTATI 

Ee pening: pene Uline ting. oyeswtng 
risen, worleanahip Asereh soy 0 


PNEUMATIC $40 Value 
: 3 saeneh —— EE 95 

WINDSHIELD 

WIPER KIT ‘ ‘ s 


Veh ed 
30" fexible ah 


Prien ees 7 
( oie es : PNEUMATIC anion $15.00) 


ELECTRIC 
DRILLS 


13% COMPRESSOR, lj 
Complete Wih f i, Sat Ap 
‘ina’ Fitinge vA TERRIFIC VALUE’$17.95} 


"Gov'u"Coat Kpprevimctely 


A Steal at 


BOATS. ELECTR 
ee 
#500 New 44 HP. 
Bou c.'0 val 1% Valt Batiery 
515 90.6 1 Val 


YAWARE GEARS barcans Aten moving tem ot $18.95 FP ire vas a,c. "SOLDER MASTER 
5 oe Mellel CONE 


$250 ve 


NEW FLEXIBLE. 
ac mat U0 ¥. A Ge 


SPRING MIX Tencn. comp 


on a i 


77 ineducing 
‘ll onorteect of 
1S"Bearnge at 


THE LARGEST FIRM = 
PALLEY SUPPLY CO. 7 te fe" ety 


SHOPMASTER 15” JIG._SAW 


SPECIFICATIONS 


on EETS every demand for 
Model # L-684 


unexcelled wood work- 
Features outstanding sim- 


ta 


encased in 


id, light weight con- 
Height . is 
enath 
wai 
* 
fxtre 
Jig Saw Blades 
50c per dozen 


Pattern Shops, Cat 
Factories! 
‘AN IDEAL XMAS GIFTI 
MAIL ORDER NOW. 


afaslgng, Check 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


‘WARNER ELECTRIC C0, 1512 Jarvis Avenue, Chicess 28, Dost. 
| Geatiemen: Send Free Sample and Details tor 


CROSMAN Sit RIFLE 


= Most Amozing Gun Ever Invented for 
Target and Small Game Shooting 

The deat ile for yeor ‘ound shooting indoor oF 
‘ot. Shoot low-cost SUPER PELLS without nie, 
‘odor or recall Requires no eoning, 

1 your declor or write direc, 


a i 
bie accunacy 


‘aescrt 
Erompt delivery 


cooled 
ert eects he Bie, 

Mad Lae foskere ret Isic FER deta 

OTTAWA MFG. CO., 7-701 cis ‘St, Ottawa, Kans 


What gives cach file 
a guiding mark 
Like lighted street 
signs, after dark? 
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NDEX TABS 


At Stationery Depertments Everywhere 


"65,000 IN AWARDS FOR BOYS sss: tzees 


Craftsman's Guild 1948 model-building competition 
Any boy 12 years old or over and not yet 20 on 


Miche! Welter Dalat ©. Brea September 1, 1947, may enter the competition to 
Detroit, Mich. Hatboro; Pa. design and build a model car. Junior and Senior 
First award, Second award, sions with identical awards let you compete 
=F $5,000 Seholarhip {$8,000 Scholarship with boys your own age. There are no dues or 


entrance fees, and awards include Model Builders’ 
Tool Chests, cash, all-expense trips to the Guild 
convention, and 8 university scholarships worth 


Dencl F. Scent Stores Jordan 31,000 to $4,000 each. (Duplicate awards are given 
Poracapeecy aa if sons of General Motors employes win.) 
raplate fest ere a, ‘Judges include deans or presidents of 10 lead- 


ing technical schools and universities. 
Write for free membership. Each new member 


sa membership card and button, a ful 
i ions, all free. Competition 


Wa. temas Danalé A. Stampt of plans and instructions, 

Ball, Cal Buffalo N.Y. closes July 1, 1948. You can win one of these 
Second award, Becond avard, awards! Mail'the coupon NOW and get started. 
$8,000 Behclanip © $2,000 Seholarahip -~-----~-—------—; 


FISHER BODY CRAFTSMAN'S GUILD | 

Sponsored by: Fisher Body Division of 

James Mariel General Motors Bldg., Detroit 2, Michigr 

Canton, Ohio Gentlemen: Enroll me in the Fisher Body Craftam 

Fort award, Guild 1948 Model Car Competition. Send me full in= 
$4,000 Scholarship structions without charge, 

Name. 


ral Motors 


Robert Welter 
Detroit, Mich. 


First award, 
< ‘$5,000 Scholarship 


Address. 


Jeba R. Chadina * 
Cedar Rapids, Lowa City 


Duplicate first award, Second " I was born on the. —day of _____19__ 


sa) =n ° Parent or guardian 
Name of school 
City__state__pept.tt 


there are hours of fun waiting for you 


Deul/A ty 


“1000” 
: 8mm projector 


DeJUR-amseo conponarion onc sit Oy YORK 


Long Islend City 1, N.Y. West Coost: 426 W. 11th St, Los Ange 


Zone State. 


jell 


deo 
on AC or DC current 
reels 4 


45.01 Northern 8) 


\\ write For Your FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 , 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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EXHAUST 
BLOWERS 


345% 


For PHOTOGRAPHERS @ HOS- 


A SUPERIOR 
Tilting Table 
t Wood-Cutting 
14” x 18” SAW 
CAST IRON TABLE ALL STEEL BASE 

Ready NOW for your Hi Workshop! 


1% I cite Deopert (opp. 2.11/16" with 8° sew 


41 PIECE ASSORTMENT 
HAND GRINDER 
ACCESSORIES 


i Serer, Heavier (60 Ibs.) A Croftsmen’s 
‘Machine Tool! 
+ No Die Cast Working Parts in CHEW/RON 

le for vse with 1/2 HP, 


wi avolable ik Yor specifications 
‘ond prices. * Complete CHBWRON Specifications on 
Requeut 


ORDER _NOW-—WRITE DIRECT TO— 


AN SUPPLY CO. 
GROBAN SUPPLY CO. , $495 


Assemble KING MIDGET 


racer runabout We 


TS-13C Hand Set tv iinet oe 


With butterfty switch on handle. ‘ 4 tha, a 108 
i 


‘MibotT moTORS: 


A.C. CURRENT ANYWHERE! 


snunleation system, f 
ind the’ oviginal coat ie many 
what we are offering them to 
while they last, 
MICHAEL STAHL, Inc. 
39 Vesey St. ‘York 


Modernistic 


TRAILER MFG. CO. 


220 POWER TELESCOPE 
Explore the LAND, SEA ond HEAVE 
st tle super power penn balk 


5 feet high. 


$140 


photograph 


Length of tel- 

eacape 3! : 

‘Weight, with tri: 
it ‘ibs. 


BROWNSCOPE Co. 


‘24 West 45 St. New York 19, N.Y. 


NOCULARS MICROSCOPES 


JACKET 10 


BRAND NEW MERCHANDISE 


Lifetime Vacuum Bottle 


FREE illustrated catalog of Surplus Values 


sat size 


Build Lasting Strength 


#533 ALLIED SALES CO. 


523 Mission St. Dept. SM, San Francisco 5, Callt. 


Now... 
carry all your luggage 
and camp equipment 
easily, conveniently . 


Gomtor 
Hike ft 

aiken 
mavas with 


For quickest, best resus, une Paramount bar 
bells, dumb bells ond the fomovs Paramount 
system They'll give you obody packed with 


230% 


INDEPENDENT IRON WORKS 
Ps 2416 East 23rd Street, Dept. | 
Los Angeles 11, Calif. 


GET NEW-CAR POWER! 


REPLACE PISTONS YOURSELF 


RESTORE POWER AND PEP 
Stor git PUMPING Ano SMOKE 
VE ON GASOLINE AND OIL 

Shee cyuinper 


HOBART 
arc welders 


LABORATORY 
MICROSCOPE 
600 POWER $22.50 


chool is open to ev: 
sted in are welding. Learn in a 


ay the postan Y. 
BROWNSCOPE Co. 


Dept. 11P, 24 West 45th St, New York 19, 


Wew du 


PHONE NO. 
NAME 
ADDRESS 


NATIONAL TRAILER STORES 
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‘THe RIGHT o1Fr 


for a PIPE SMOKER 


ulogs 


in OR 
Norns 


PIPELITER 


Twith complece spray cutie 


tl ee hack ish 


snd ntctans Compl pce $92 pst 
int for FREE civeular tnd color sample cud 


*BEROTT-ROSS + Dept. 11 Foathit! Road, Beverly His, Cali, 


ONE-MAN SAWMILL 1655 Than 
Easy To Turn Trees Into Money W|I 


Malas tumber 
‘seen 
een, CREAR 


LATHE MOTOR 


‘The perfect gift for the 
model builder or hol 
fst. Rugged—versal 
precision made. Used for 
years for precision work. 
Made by Racine Univer- 
fal Motor Co.” Universal 
ACDC. 1/12 HP. 13,000 
RPM. Equipped with’ Al- 
len-Biradiey Foeowtat. Tee- 
versibie, switch. 3 

{ Baller,” Arbor, for ‘ering 

or” bufing” wheel 


Ideal for detailed grinding and. use as a small power 


Unit. Orders Giled immediately. $30 complete. Add $5 if 
chrome finish desired, Without speed control rheostat 
deduct $4.75. 

Send check, money order, or COD request to: 


Pen-Mar Distributors Dublin, Pennsylvania 


THE FIRST TOOL OF THIS KIND—TODAY’S FINESTI 
Smooth, steady, power, at your ngertipa! Perform 
precision operations not possible with any other port- 
Able tool! With a Handee you can turn out protes- 
Bional looking, projects for’ pleasure or” proftt™ship, 


plane and train models, delicate, internally carved 
costume jewelry, wood ‘carvings, puppets, initialed 
tumblers, ete. AG or DC. 25,000 r.p.m. Wt. 12 ox, Over 


made especially for the Handee! 


GOOD START—THE 
HANDEE KIT 


HANDEE Too! and 
40. most popular 


carrying 
You'll be amé 
at what you 
Accomplish! At 
stores or postpaid 


$27.50 


Handee only, with 7 accessories,$20.50 


me SELF OR A FRIEND 
T OF A LIFETIME 


NEW PLASTIC-CRAFT KIT 


For internal carving. Contains 
special plastic cutters, buffers, 
sanding discs, buffing com- 
pounds, a liberal supply of 
clear’ plastic, dyes, cement 
and instructions. At stores 


or postpaid $6.95 


GET A HANDEE at stores everywhere. If they can't 
supply you we'll send it 
guaranteed. Free 52-page 
CHICAGO WHEEL & MFG. CO. 

101 W. Monree St. Dept. PO, Chicago 7, It, 


Send QHandee Kit [)Handee Tool ( Plastic-Craft Kit 
ocop. 1G Remittance enclosed (O Send Manual 


| NEW INSPECTION TOOL 


Amazing Mew Toot - 


For Internal or External Carving 
and Cutting in 


Plastics 


ible places! 


PERFECTLY CAST—ALL METAL 


AUTHENTICAST scole models are scoring @ 
direct hit with hobbyists everywhere! Ask 
# hobby deoler to show you the com- 
Je AUTHENTICAST collection of tanks, 
jeeps, scout cars, half tracks and soldiers 
Tonks $1.10 to $2; Men $1.85 box of 12 
osst'd. Scoled to match, } in, to 9 ft, Send 
in coin for 32-poge color catalog 


fad d Bid AAAS RE 
decry ane, sitet — nesine oon 122.01 94 Ave, Richmond Mil 18, 4 
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TWIS BUSINESS 15 GOING 
TO FOLD UP FAST UNLESS 
YOU HURRY WITH THE 


When you want to fix things fast. . . remember 
Weldwood Glue. It’s quick to mix.. easy to use... 
tremendously strong... stain-free. ..ror-proof . 


and permanent. At hardware stores, lumber yards, 
chain stores, in 10¢, 25¢, 50¢, 85¢ and larger sizes. 


mm] WELDWOOD 


WATERPROOF GLUE 


United States Plywood Corporation, New York 18, N. ¥. 


Ill pHOTOS ‘ABBEAR’ 


FINE TOOLS 
WEEO ! 
FINE OIL: 


* Prevents Rust 


+ Cleans « Polishes 


SOLD EVERYWHERE 


3-IN-ONE 02 


dina 


with all the era 
value 


and’ Thotguns. a 
Stevens rifle opens up a 
pew beld of small bore rite sport, 

% 


aucomatic at your 
dealer's and be sure to look over 
Stevens Springield brand 

and double barrel. shorgu: 
[22-410 over-and-under 


cay 


[AND GREATER VALUES SINCE 1864 
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TH 
- BALL BEARING ARBORS 


by , | BUILD YOUR POWER TOOLS 
| 


seinale, mowsine 
abrween was 


THIN-nost 


VISE-GRIP 5 


wich WiRE> CUTTER 


Pager ed 
Sa rele We Vata 
Sa eee oe 

THIN TAPERED NOSE Reaches down 
Liege grenigere nny ge 
a igi a 

NEW INVOLUTE JAW CURVE New scientific 
ere POY CNG Jay cent New oats 
ere 
Parteners tere meee at 
ero peer 
WIRE CUTTER ‘Ton-preamure cuts wire and 
Sens rTM Ton prey Fee 
ee, 

URLED JAW TIS Holda work atthe very 
ray center 

CR Sah nee 
ere bare yaa ca ceer ews Deets 
foeg sale an toal eee (0 ope Co 
TE ae ued? oe ant ot Bork Sin or with- 
rite eee = : 
SEE YOUR DEALER! 1¢ ne hasnt it order arec. wien | {OBR WETAIAG srt mt Sos 
Serica Te ee We Seb whet Gane TE BS ih te pir ean 


10", $2125. Get yours’ at once, book... Bor Pkt 
sities Cling vay lwaleus . $2 Hobart Bros.co., Troy, Ohio 


AUTOMATIC * AUTOMATIC 
RETOOTHER 


Cate new saw teeth in 30 


DRAIN [22% 903%, r20t 
WASH TRAYS, ETC, 


West of Mis- 
pl, add 506. 
‘Order Today 


LABAWCO Pumps 


BURR MFG. COMPANY, 8931-K Venice Bivd., Los Angeles 34, Calif. 


Fender Repairs a 
BY THE CAN! 


‘You can fix fender dents and body bumps at home—with 
MAGIC. PLASTIC BODY SOLDER. Works like putty, dries 
stool hard in a jill. Will Bll holes, dents, cracks 

spots, Can be sanded and painted when dry. 


Magic 
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WORLD'S BIGGEST, MOST POWERFUL, SAFEST 


MAGNETIC JIG SAW 


READY for Christmas Delivery! 


NO MOTOR NEEDED . . JUST PLUG INI 
PORTABLE! SAFE! CUTS CLEAN! 
FERE'S the perfect, lasting “akc Christ- 


te, 


vumaee 2000 
cy N C R ia 750 zs 4 
see : 
Production 7m /wpod, cardboard. Ci 


lrclet ‘Get. ‘enjoy. this sate, 
practical quality tool tor” makin 
oe aispinys, puxties. inlays, sl 

> jovs, whatnot 
‘supply 


 WARGES! VABLE 1.9P 


SYNCRO 
Is 
SAFEST! 


Sree, 
a nsaes 
ORDER NOW ON 
10 DAYS TRIAL! 
Order ith comets contdanee on, thin’ bral 
RA oner” ikea est pene hs tus 
Sad SerTad bee Uetioat ner i Geek now 


Stw ‘cleaner, better than ny other jig ‘saw you 
Sver Seed and with more safety’. if ft docs not 


section engraved lines on top._ ( 
Big 13%." throat clearance. (40) 
Finest steel blades. (11) Rubber fect. 
Gay" 3 cable. plug. 


ademark name, 


SYNCR 


WORLD'S LARGEST MAKERS OF ELECTRIC JIG SAWS 
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WORLD'S 


iredaie 


Tie! been igokine for. Send 
enclosing $2.98) 


EST PRICED niscuine 


TEN DAY TRIAL 
Money Back Guarantee 


ADDING 


VEST POCKET SIZE 


SEND NO MONEY 


FREE?! 


Now YoU CAN PAINT! 
WITH PLASTICS : 


Folding Sponge Rubber Cushion protects you 
against hard, damp seats at sports events. Ideal 
or office, workshop, on tips. Send Check or Money 
(Order; SI for Standard size, 7x 13-1/4 x5/8" (Fits 
[Coat Packet) of $2 for Deluxe, (9x 16x3/4") Postpaid. 
SIDNEY SMITH INTERNATIONAL 

1112 Wilsnire Blvd. Los Angeles 14, Californie 
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151 Piece ASSORTMENT, 
HAND GRINDER Access. 


'S'T. EVER OFFERED 


4 Home Workshop 


AT BARGAIN PRICE 


Accurate and precise 2 speed guaranteed hobby lathe, the 
essential machine for the home workshop, sturdy enough 
for light production work or factory standby service, Sup- 
plied with 56 inches of belting for connecting to any nvail- 
able electric motor or power take-off, such as on a Jeet 
tractor. Also included in this unbelieveable offer. are 


accessories ns a one-half inch drill chuck with. specially 
hardened tool steel jaws. a four inch electric furnace, high 
speed grinding wheel, a cotton buffing wheel with a large 
supply of buffing compound and a steel wire scratch brush. 
Distributor inquiries invited. Special at $6.00, postage 
prepaid. 

BUFFALO RADIO SUPPLY 


(Sole Export Agents) 
219 GENESEE. BUFFALO’ 3, NEW YORK 


WPEQ-HA8-S4L1 


AN IDEAL AND PRACTICAL GIFT FOR ANY MAN 


“ caret WELDER sunrpeey 


For Ame HOME APPLIANCE J FARM REPAIRS! 


NED TO DOHIGH Gt 


‘Auto, General Repair and Job 
Yelling Shops. i pgfeable and useful that they 
can't afford to be 


if inexperienced you can easily 
iding jobs by following the practical, eimpliied 
‘STRUCTIONS FURNISHED. Once you see the 
n't want tobe without it, Its simplicity will amaze 
Fee inn reer tna Pe “ani ony costa yoo about fen day; Coma complete ready to 
‘operate with helmet, rods, cable, bolder, operating and welding instructions, ete. 


SAVES YOU VALUABLE TIME AND MONEY 


The portable, desi ranstomer (rye DYNAMIC WELDER 
‘ob Ean be operated from. 


'WORKS ON IRON, STEEL, BRASS, BRONZE AND OTHER METALS 
Hi . Does work you would think o 


nly, 
ser more expensive machine... CAN ALSO BE SUPPLIED FOR 

NeYCLe v GLE OPERATION and other voliaiges and cycles at slight additional cost. 
8 


wee DYNAMIC WELDER CO., 13 East 23rd Street, SR, Chicago 16, 


MAIL COUPON FOR FREE DETAILS! 


10-DAY TRIAL OFFER 


DYNAMIC WELDER CO. 
413 EAST 23rd STREET, SR, CHICAGO 16, ILL. 
‘Send me free details of your 10-DAY TRIAL OFFER, 


Tearn to do: 


the best CAristwtas Present \ ever got 
GIVE AN EMRICK—ASK FOR AN EMRICK 


Power tool fun and profit are built into 
the Emrick Universal Woodworker. Versa- 
tile. Rugged. Compact. Big capacity. 
Heavy—shipping weight 65 pounds, Drill 
press pulls 12” drill in steel. Saw uses 6” 
to 8” blade. Arbor also takes all standard 
accessory wheels such as wire brush and 
cloth buffer. Lathe turns pieces 30” long 
by 10° dia. Dise sander 8° dia. 5° grinder. 
Heavy replaceable bronze bearings at all 
wear points. Only $34.95 because sold 
direct from factory to you. MONEY 
BACK GUARANTEE. Order early for 
prompt shipment. 
Complete except for motor and saw blade, Be 
Cin Sire 
alamazee 4, Mi 
Ship on 10 Days Triel. 
{om enclosing $17.50, baton 
COD. [1 Send free literature. 


PRECISION MICROSCOPE 
for only §2Q50 


We've seen good microscopes in our many 
years of business—but this is the finest instru- 


ment we have ever offered for less than $100.00. 
nly American production genius and optical 
skill could design and build a precision com- 


price of $29. 


Check these features: 


A. DAIGGER & CO. 


Serving laboratories for over 53 yeors 
159 W. Kinzie St. Chicago 10, 


- Smm Sale. 
6 PICTURES FOR THE PRICE OF ONE 


Houywooo cine MALL) 
1715 N. Mariposa Ave. jywood 27, Calif. 


AMERICA’S LOWEST PRICED 


), BAND SAW 


ENGINEERING FEATURES [bio 


516% 


SERRO MFG. CO. SPUR tS 


ze See: MUSCATINE, 10WA 
BWOODBURNING PE cial 


SPECIAL 


With "6 colored oll 
sheet’ Unconditionally 


3 
17, We Ye 


~~ SEALED POWER PISTON RINGS 
save oil, save gas, restore original power 
Send postal for free booklet on oil-saving. 
SEALED POWER CORP., DEPT. H6, MUSKEGON, MICH, 


5 woop SHAPERS 


'‘DEAN" 3 Popular sizes, Homecraft and 
Industrial models. Table or bench model. 
Machined gray iron table, adjustable spindle, 
At your dealer or write direct 

SYLACAUGA MACHINE AND TOOL WORKS 
Box Sylacovge, Alabama 


U. S$. SURPLUS 


BARGAIN 


1522 5. Michigan Ave.. Chicago 5, Ill 


Mew WIRELESS | RECORD PLAYER 


i ze $29: 50 
Write for information—t 
ELECTRONICS LABS.; 1436 Lovrel St. St. Louis 12, Mo, 


Where “The Good 
Earth’ is H,0 


Crisp lettuce, loaded with sliced tomatoes and gar- 
nished with green peppers—sounds like a wartime 
combat soldier's dream, doesn’ luxury so many 
wanted to come home to. But it’s no dream today to 
Regular Army men — even those in far off Iwo Jima, 
Japan and Korea — where garden soil is too scarce or 
starved for vegetables’ growth. Right in their own 
backyards, the Quartermaster Corps grows vine- 
ripened, garden-fresh salad vegetables in water — 
instead of soil. 

Of course, the whole plant doesn’t grow under this 
nutritious water — just the root system. And it gets 
fed only during specified periods of the day. Simply, 
hydroponic gardening is water culture in beds of 
gravel or cinders which hold plants in place, Every 
day the beds are flooded with chemically fortified 
water until the plants are virtually swimming in 
fertilizer. The yield is high, the cost far lower than 
flying soil-grown fresh vegetables from the U. S. 

Hydroponics is an exacting science. Its research 
has drawn upon the scientific genius of the Air Force, 
the Quartermaster Corps and civilian specialists. 

Through this type of continuing research, the Army 
and the Air Force are making life more pleasant and 
healthful. And it is symbolic of the research which 
makes hundreds of interesting jobs for young men. 
It’s one of many reasons why an Army or Air Force 
career is more attractive than ever before. Visit your 
nearest U. S. Army and Air Force Recruiting Station 
for further details. 


U. S. ARMY AND AIR FORCE RECRUITING SERVICE 


Your Army and Air Force Serve the Nation and Mankind in War ond Peace 
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SOUTH BEND LATHES 


PRECISION-BUILT FOR PRECISION WORK 


The precision with which South Bend Lathes are built insures 
precision machining under all conditions. Regardless of the type 
of machining—between-centers, collet, fixture, or chucking—a high 
degree of accuracy can be maintained. The precision of South 
Bend Lathes will give you better results on any kind of work. 


There is a South Bend Lathe for every size and type of shop. 
They are made with 9", 10", 13”, 14%", 16", and 16/24” swings. 


SOUTH BEND LATHE WORKS 


Building Lethe 
Bree! 456 EAST MADISON S$ 


nD 22, INDIANA 


PROMPT DELIVERY 

See your South Bi the distributor. 
‘You will find his name under "Machine 
Tools” in classified telephone directory. 


PRICES 

Prices of South Bend Lathes start at 
$145.00, f.0.b. factory. 

TIME PAYMENTS 


25% down payment, 12 months to pay 
balance. Moderate finance charge. 


SOUTH BEND 16" x 6' 
1 TOOLROOM LATHE 


Street, South Bend 22, 


Please send catalog of lathes with ____awing for the following types of 
work — . Also send Time Payment Plan information 
NAME. —— 

STREET. — 

ITY. - STATE. 
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| You can get this 
training in your 
own home under 
G. I. Bill. Mail 
coupon for full 
details. 


my course | show you how 
this N. R. I. Tester with 
parts I send. It soon helps you fix 
neighborhood Radios and eam 
EXTRA money in spare time. 


1 send you Soldering Equipment 
‘and Radio Parts; show you how to 
do Radio Soldering; how to mount 
‘and connect Radio parts; give you 
practical experi 


You get parts to build Radio Cir- 
cuits; then test them; see how they 
work; learn how to design special 

js; how to locate and repair 
uit dofects. 


You get parts to build this Vecuum 
Tube Power Pack, moke changes 
which give you experience with 
packs of many kinds; learn to cor- 
rect power pack troubles, 


Building this A. M. Signal Genera- 
tor gives you more valuable ex- 
perience. It provides amplitude- 
modulated signals for many tests 
and experiments. 


You build this Superheterodyne Re- 
ceiver which brings in local and 
distant stations—and gives you 
more experience to help you win 
success in Redio. 


Catn ke. 


RACTICING i 


with BIG KITS 


of RADIO PARTS 
I send you 


Do you want a good-pay job in 
the fast-growing Radio. Industry— 
or your own Radio Shop? Mail 
post card at right for a Samp 
Lesson and y i 
a Success in RADIO,’ 
See how I will ti 
;ow vou get practical 
Radio experience building, testing 
Radio circuits with BIG KITS OF 
PARTS I send. 

Many Beginners Soon Make Extra Money 
Spare Time While Learning 
The day you enroll T start sending 
XTRAS MONEY" manuals. that. show 
EXTRA money, Gxing 
spare time whl 
easier to set sta 
ever before 
the Radio ‘Repair ‘Business. is. ba 
Think “of ‘even greater “appartunities 
Mt, “and Electronic’ devices 
able to the public! Cut out 
ind mail post card for, FREE. books now! 
Mail-post card for Sample. Lesson and 
FREE GL-page book, He: 
iy" Cour; letters from 
w quickly easily you can get started 
gation? Just MATL. POST CARD 

, SMITH, President, Dept. 7MP: 
Netlonal Rodle, Instltute, Pioneer. Hom 
Study Radio School, Washington 9, Dg: 


about 
nT trained; 
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ate uae st ZO 


NO RUST... 


NO FOAM... 


NO FREEZE... 
NO FAILURE... 


F You drove an ambulance... 


if lives der 
wouldn't haye to be reminded 
that "Prestone” is the anti-freeze 
for your radiator. 

The weather can shoot up oF 
plunge down—"Prestone” brand 
anti-freeze won't boil away... 
ad you know it! That 
ind alone would be 


peace of 
worth a higher price, but the 
one up! I's still 


ore the war! 


price bas noi 


the same as 


SAME PREWAR PRICE 

1926...9696 | 1933...$285 
1929...4596 | 1935 
1932...9494 | 1939 
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NATIONAL CARBON 
‘COMPANY, INC. 


PRESTONE 


ANTI-FREEZE 


